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ABSTRACT

This cooperative educational report is a part of cooperative educational program
that assigned the student to make a project with a company within one semester. This
report describes about measuring principle, installation and calibration of instruments in
Turbine Supervisory System for Thermal Power Plant that consist of Eccentricity Monitor,
Dual Thrust Monitor, Digital Tachometer, Ramp diff. Expansion Monitor, Dual Case Expansion
Monitor, Dual Zero Speed Monitor and Dual Vibration Monitor. In order to installation of
new equipment is suitable with the various measurement processes and according to the
specified international standards, the student is participated in study and specified the
details of the equipment such as how to install the TSI system and calibration them with
engineers and technicians of Bang-pakong Power Plant.
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nsduazifioutesnuss (Bearing Vibration), mM3sveneives Rotor (U Casing (Differential
Expansson) sy iuuumnaﬂmmwuaﬂmuLﬂwaqmw Shinkawa Electric Uivmmyﬂu
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1. WeAnwmdnnsiemgaslssliiimdinuadou

2. WiefinvmsviuUgeszuy Turbine Supewisory Instrumentation eslsalifhwdanais
founiedl 3 uay 4

3. WlaAnwimsasuiivy (Calibration) W04 Sensor Wraswdialuszuy Turbine Supervisory
Instrumentation

4. Lﬁaﬁﬂw’mé’nmiﬁmﬁ’:\ﬂqﬂnsmﬁlu‘iwu Turbine Supervisory Instrumentation

5. Lﬁaﬁﬂmwé’nmimaauqﬂﬂmﬂuwuu Turbine Supervisory Instrumentation

1.3 YaULUAUDILATIITU
Iﬂ‘idd’muﬁ nmma’mumsﬂiuﬂiﬁ”uu Turbine Supervisory Instrumentation Yoalsalnii
wasmmSeumied 3 uay 4 Fwsvimsinge doudiou nagaugUnsal way Configurations Tne
sl Software &savvmsiudsu Sensor Module 112w 2 Rack Ustnausieg
® Rack 1 Usznoume umasdglw (Power Supply), gunsaiuansianisduazifieu (Dual
Vibration Monitor)
® Rack 2 Usenausae wwasdnelw (Power Supply), qﬂns:ﬂuami‘mmsﬁmqué (Eccentricity
Monitor), qUﬂiﬂiLLﬂmﬁmﬂﬁsmﬁauﬁmmmLmu‘uamwm (Dual Thrust Monitor), qﬂﬂifﬁms’iﬂ
mSMUUATnea  (Digital Tachometer), gunsaluansinmsueniveswar (Ramp  diff
Expansion Momtor) aUﬂsmLLam'mnmﬂaaum’uaama (Dual Case Expansion Monitor), aunsai
meammwmmmua (Dual Zero Speed Monitor)
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8. Hinka TSI Measurement 731! Local
9. Fiama TSI Monitoring Rack iag Wiring ane
10. ¥MIN 798V Linearity Check Way Loop Function Check
11. ¥hnsUsenau Bearing Cover Wil
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2.1 wénnsveslsdlnimdsauanudou (Thermal Power Plant) wuufsileth
(Steam Turbine)

Tselwimdsnuarudeu (Thermal Power Plant) felssluiilldndanuaiufouan
Fowdwiame Wy dwiy disum fesssued uasdiaedes Judu indudhinaedule
arwsugdludundautaiulinudundsnunadananesisiulothdadfuiniossidelin
FrlAenszualiihifussiuuasanudaniiidivue wieldrmuSeuanmsduanungluvoniniy
Mavouniassudmealiugaedosidalwiliiudsndsnulihlfiguty  Tsslihndanumns
Jou mmamm’qL.LanaanlﬂléfwmEJg*LJLL'uuu.aswﬁa‘[uﬁuﬁai‘salﬂﬁwwﬁamm%’auuwﬁaﬁulaﬁq
(Steam Turbine) Fuiulsalwitildansdeonsnd@emaiaing vilithnanaiduleduarly
FuindouswiuloduiandsnunadlddmsummuaiosindalidlrAamdamulidii

2.1.1 manaanszuelnia

Tsdliunsuendufasssusiidudomdmdnlunmssinnssualuih  ualddtunndy
Wowdsdises  laelsdliildmnounnidemawiagg  evhilfdnaieduloimayluiu
indeuiwiulath i usaslidanunasnumsuirissiidnlnidundenlih

Iu’EI’SMLLiﬂ%ﬂ’Ef/‘IE’]ﬁL‘TJU‘J’Y‘?{W"l‘uﬂi%U’JUﬂﬂ‘jﬁ’l‘{fﬂLLfﬁ’lﬂﬁi’lxﬂ‘]E]‘ﬂﬂLLﬁ’) Fa3umi
“Demineralized Water” thazgnguiilugieiasindaleu @oler) Tne3 s uesptiale
lnzas anduufasssmfuazommsvgngaidluluionsve lelinasunmifidewmd el
Exhaust Gas gnudesieanyng Stack Fnidlaldfummiouasioutuaudon dnnedesivdeu
anuznanedhilediindgunsaiduny “Boiler Drum” dehnrsegdrmutvasiontcn vimhiluenlo
tuazthosnintu  dwilfudasnduluiummsounnmsndnaimils - dufiduletheslsin
Superheat Coll tilaiftugamnliimngantumslulilunstiuiedeutsiulodn (Steam Tubine)
ledhdlerwistusrmendsmilimdsiuhliiarum iinavestatugniesuiumaueunias
fuflalwiin Generator) ieirdosiiialwiwy aunuwimdnasmulusatuuemeiiogneluedos
il wiliAnnseualaiiniy nssualifndniasgnenseduussiududnoniiowdasuin
(Generator Transformer) Liteliussiulwitumnzassomsdanszualnilidngssuuvaamsinilde
HanwsUsznalne (EGAT) sely lodhiiuswiulodudesiigamaiiuasrusiuanasozgnmuiiy
Tinaewduineluriasmuuiu (Condenser) tiads ndulusummuseulusssniviinely fuans
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2.1.2  n3esdnandniléluniswdanszudlni
2.1.2.1 fawhilevh (Steam Turbine)

Main Turbine %3 Steam Turbine Wugunsaiddyvedlssliiimdnuiou Tneiudiui
wivlathiiflenwiuuasgamgiigs 910 Boiler smiabufundanunalugvssnsvaures Turbine
Rotor Sswaudl Turbine vhnuarldsugamagifiunndreiunasana liwedugamaifounieidu
yhliiAnNsueneiuayinfnaanIawes Turbine, Rotor way Casing dsenvassitliitudausineg
03 Turbine Winmsiiash dwaliifinnsidesdiusswinadauiingures Rotor Audiuilegiuil dad
@WRLAIN Rotor Sanatiosnin Casing dnfunisunesauasmadIwinldi§an Casing

Fadudinannsevilif Rotor waw Casing Yauntheing uavduwusiy fevvinlanmsidevng
fadatuiui Turbine ﬁéﬁ Turbine 9gfiindesflodmiunsadunaidsuuaimevinures
Turbine maoAVATIIINY Mi3endssuy “Turbine Supervisory Instrumentation” BNTANTWANS
vhoufudedieves  Turbine szuvasdsdynnandouvieduanallile  Trip Turbine e
Jestunnuidsmeserfienaintuiv Tubine I Tnsuansuuas Monitor luses Control Room

duUseneundnes Main Turbine finansluguil 2.2 widléiiu 2 du fe

- Stationary Part

- Rotating Part
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: | o 1o odd o w yw
¢ Stationary Part Aediuusznauflegiui waulsznauiddglaun

=

. 2 as o 1 a0 vy 1 =
- Casing (Cylinder) sauandlugun 2.3 asiludiuivieiudiudsznousneg ves Turbine
g 2 1 A L
uazmuqu‘lauﬂwagma’twauwmwgnmm

3Uﬁ 2.3 Casing

Ao s d' a as R a Yoo
- Stationary- 38 Diaphragm dauaadluguil 2.4 sglsznaufnegiu Casing lasidwii1i
o 5 o 1 v o t s 1 el o Flare a -
muAuiiawedlediflvaniulingzmisu Rotating lusiwmdeivinlidiuseavsnwiadian

31J‘ﬁ’ 2.4 Turbine Diaphragm



- Beanng muam‘l,uww 25 mﬂsvﬂauaamuuan Casing veamuUangwas Turbine Rotor Nn9
P2l Bearing i 10 mwmwuJumuw'saﬁ‘uuwun-uaqmama.mur«mmWLquwm Turbine
Rotor Tvignsas Imamum'immmaﬂn'imﬁ'lmﬂﬂ'ﬁauaumau windimsduasitouiurd i e v
onddly Trip maﬂaanummﬁumﬂmm fleadntuiy Turbine 18

sUil 2.5 Bearing

| v o d g a |

- Turbine Valves agldativated inallauistalouiiiagivaldn Turbine

- Governor Pedestal mama‘lusﬂw 2.6 LﬁuwmmmaUﬂimmUﬂu Turbine wilad1e 9lag
'ﬂwu'suna‘umuﬂuaawummmwmwaa High Pressure Turbine Rator

o ENLARGED FOR CLAK Ty
¥ e AND RDTATED 50
) EEQREES

MAIN STEA CFEE’TMN

3TEAM MAN STEAN
P THROTTLE AND
# CONTROL VALVE

LOWPRECTUFE -
TUREINE

:a;'llﬁ 2.6 Governor Pedestal



® Rotating Part AaduUsenautes Turbine %’qL‘\Jumuwuu fidsy na‘uwmﬂmlmm
Rotor Turbine mam’[u‘iﬂw 2.7 Uszneulusie Rotor 984 High Pressure (HP),
Intermediate Pressure (IP) Waz Low Pressure (LP) @ mmmaa lnevneiulatevas Rotor
Turbine 33 LP2 Rotor asmaiu Rotor was Generator L;Jalamwuafuwnw,a“mmﬁ'u
GN! mumamwulam lothay ﬂu‘luwﬂ'uaqmuu’[wuumwam‘mamns%t.aiwﬁw Tavhiishy
mwuumuamwnmmummmuamawvma Condenser

Exhaust Steam To
Condenser

= o %
JUN 2.7 shundsass Turbine Rotor

® Rotating Blade deuamsluguii 2.8 18uluinussnaududy 7 finfinagiu Rotor Turbine
dlaloiiileuduay vamunnligunaatenzluin qmanmu’iw,nﬂm‘smgu

Eﬂﬁ 2.8 Rotating Blade

10



' ' o A X . = | o o ET|

dulsznavdnathanilavas Main Turbine i Turning Gear Auamluguit 2.9 viudhil
Frglunsmyumnan Turbine Tudisdauns Start Up Wiiel¥ Turbine Bearing s fvhsiuvdedy
uaziinsindousiveanal Turbine iilnsmyuneuntsl Main Steam YU Turbine Lflo991n
a1 Turbine Huwalwafuaswiin Failusedmann winlald Tuming Gear Mslunsindausiney
Wil Turbine Fewneld

Tuming Gear l¥dwiuthamaans Shutdown Unit Speed Turbine wgafl 0 58U Aaziiu
Turning Gear Tusiialiinanves Main Turbine ivgailagiuil dlemntae Shutdown Tvalq i

" 5 o o ad v ' o oy o o o a w a oA '
U8e Main Turbine dellgamaiings dwdeelilusumistbivdouiasilimandnmsiiofousy

' 4 o e a & 5O vVa | o .

liimse diefing Start Up 2uinanai agvilimine nisundsuaysl Vibration g4

E‘Uﬁ 2.9 Turning Gear

TURBINE STEAM CONTROL

Lﬁawmﬂ%mmmmlafwﬁl“ﬁuyu Turbine: Rotor wasmauanliiiuimaivenzay el
Turbine Rotor wyudgseviinsiiminaie Tnsawzesrebadls Electrical Load fimsideuy
udaq

i Main Steam Line theiauifledanda-Main Turbine adl Valve ag 2 4a Aa Throttle
Valve uag Governor Valve Imﬂll'ixﬂauaq'ﬁ Steam Chest

Throttle Valve Ly Valve yausn#i Main Steam lviaky ImaUnﬁ%aQﬁﬁ%mﬁa&ﬂmﬁm
vialngn venfa3endt “Main Steam Stop Valve”

Governor Valve axagina1n Throttle Valve Tnganunsaufusumising ques Valve 14
welildusnameslethitluadh Turbine MuSnafonnzan vadudond “Main Steam
Control Valve”

dwu Turbine LY Reheated Steam #ay u3iaa Reheat Steam Line nauid Turbine
3uil Valve ag 2 %ila #ia Reheat Stop Valve uag Interceptor Valve

Reheat Stop Valve iy Valve ?jﬂLLiﬂﬁ Reheat Steam lviariu n1sviiauzes Valve #a
axaéﬁwﬁuwﬂuﬂmqw‘%aﬂﬂqﬂ
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Interceptor Valve agdna1n Reheat Stop Valve é’nwmumsﬁwmuwaq Valve finaidle
70UYDN Turbine mwmﬂnm Valve f\]vﬂﬂadaﬂ’l\ﬂ‘i‘]ﬂL‘S'!Ltauﬁ]vl.ﬂﬁaﬂaﬂﬂ'id idlasoures Turblne
maa]mlﬂw Valve "lIﬂU'-UuUﬂLLEivLUﬂﬁﬂE}EJ'N'S’JﬂLi’J Wiesnuseures Turbine T¥fAsii Fundedn
aganilein “Fast Valving”

a'msuw Extraction Line ‘dw‘lu’l‘lamil'm Turbine Lwatwuamwnmaa Feedwater ’Lwawu
thuaetl Valve 'msam'l “Extraction Non-retum Valve” fay Valve wm’tm’ﬂam‘twamuaanmn
Turbine Wity ﬁqutwaﬁmﬂuuwmnmmnmiﬂaum*uadlamma'l.u Feedwater Heater lua
aaunauma Turbine ﬁwm'ﬂm Turbine Lﬂﬂm‘iﬂ’limﬁww

2.1.2.2 \3peidalnii ( (Generator)

Iﬂawﬂ,‘dLLa';LﬂiaamLuﬂlwﬁﬂmu,amluiﬂw 2.10 azUsynavaIsdiud iy 2 diu Aedau
fiendn “Tamas” (Roter)-Faaz mmmmmmﬁqaa’lusaa‘sauunuﬁmmwm"me.mumamjaﬂau
(Silicon Steel Sheet) Anmndnuuy Tness m’mLmumaﬂ%aﬂaummummaau ﬁaumaammiaq{
Feiinannszualiiivaiy (Eddy. Current) nm’luunuman'umhmaiaw'l.m'iu'lwﬁmivuams
ndnlunesd (Exciter) Lwawwmﬁ'lumsawammmman'l,wﬂwu aﬂmuwuwmmsaammﬂ
1Wﬁﬂﬂaa’mmaanuw.‘samﬂ “Awines” (Stator) nglusesruamnss o ummﬂmmmmmumaﬂ
amuuummmnuhmaiﬁqaa NS IIn IR UTiTe i a NI aRE I Je LA
ﬂ']‘imut]’m'lLLEQﬂ"LﬂWﬁ"WIﬂLﬂLmﬂ‘iLLﬁ"U’!tLidﬂulﬂﬁ’lﬂl‘tﬂ‘ﬁﬂﬂiﬂ

@113 Generator Rotor uﬂvma‘wia Coupling aaﬂumuﬂmaﬂm Turbine Rotor wazay
wyuluniouiu Turbirie Rotor tilgaadnszialma

MAINSTATOR

EXCITE !H ARIN
R
STATOR

il

{1

PMG

EXCITER RECTIFER
ROTOR ASSEMBLY

3Ui 2.10 idparuiialuiiin
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2123 Lﬂ%’aaﬁuﬁm‘lmfﬂ (Boiler)

wsssiuilalehvSenteleth (Boilen) Awaniluguin 2.11 ugunsaimdndwsunis
wamlayl nssvIunwialetesGusuannsunludlugo g Vil lunseletszwme
nany Wule wiethloumlaluldlumstuiadey Steam Turbine Tulsalwin

Uil 2.11 Lﬂ‘%’ﬂqﬁWLﬁﬂhJﬂ (Boiter)
3
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52UU TURBINE SUPERVISORY INSTRUMENTATION

Tuunilaznanfmguijnaznannisvinunugiuvesgunialin 1assaing wagnwdannis
o L3 & ¢ ! v da ::' 3 =
vauwesgunsal sauiiadisnisaeuiiugunsaludaziin@ndaluszuu Turbine Supervisory

Instrumentation

3.1 93UV Turbine Supervisory Instrumentation
Huszuuildnsiaeuanmunamaniw luwaedt Turbine MawinnulagN1TVENEFIUDs

Shaft way Casing AududsitoufiAntumy Bearing AnsquaznsuAdwwes Shaft Tuanusdlldau
Tegluannzivasadovdold  wnllanmmsiuiudediiaveanesing - ssuuazdsdoy
Feowdedyaaluiie Trip weslul Wetesiuanuidomesagg fonadatuiumesluily wu
AmuEsmefifinenmsEondsanine Blade w83 Rotor iU Stator iflasannnisvengiiues Shaft
uay Stator liduiusiunazmsiedoushues shaft Fusdeusaluindadredanniuly Dusu
safuluszuu Turbine Supenvisory Instrumentation #3Usznaudegunsalsie il
1. Shaft Axial Position Monitor

1.1 Rotor Position Monitor

1.2 Ramp Differential Expansion Monitor
2. Speed Monitor

2.1 Zero Speed Monitor

2.2 Tachometer Monitor
3. Case Expansion Monitor
4. Eccentricity Monitor
5. Vibration Monitor
6. Key Phasor

InsuanaHadstevani - (Monitoring) ae¥ilsivs Operator - My TUfamsviauves

Turbine Tegluanwuninieiinuni TnuilgunsafinmdnilazgnAnsseduu Main Turbine Fauans
'lugﬂﬁ 31
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ﬂ?ﬂ’iﬂ‘lﬂ 3.1 LLﬂ@]\‘iﬂ'l‘iG]ﬂGNaUﬂ'iﬁﬂﬂﬁ'?ﬂ‘]ﬂ Main Turbine LW@W??QHE}ULLH«ALE@QN&H’I?

mﬁu’uaa Turbine agluanmundvield Wilavanues Main Turbine Afe HP-IP Turbine wie
mnmwﬂﬂiauaamaumammww wmwaﬂnsmmma*}LUummuummmﬂsaumwnwmm

b

U g

a

Uﬂ'imﬂmdﬂwmﬂwa'iwuﬂmﬂm'lmwamiLLaﬂewam'ﬁmﬂuﬂum Main Turbine YN
mmmwm%mm Bearing GIN"}GN‘LJ

U Bearing i 1 meaamamumwaq HP-IP Turbine aﬂﬂimﬁ‘[mﬂlmﬂaﬂnimm
uniwas Rotor (Rotor Position), gunsalianislaae (Eccentric) gunsalin Key
Phasor, gunsalinnisduasiitoy (Vibration), gunsalinnisuenesves Casing (Casing
Expansion)

m‘um Bearing i 2 maamamumwaq HP-IP Turbine gunsaliild inldun gUnsalianis
Fuay Wiau (Vibration)

UIIUTENIN Bearing i 2-ay 3 waammawsvmw HP-IP Turbine AU LP Turbine
aUnmﬁ"melmm gunsaliamIvanadivas Ramp - diff. @2 HP. (Ramp diff
Expansion), aﬂnimmmmmmuﬁua (Zero Speed)

Uit Bearing 1 3 g d sy [P Turbine #afh-1 gunsalilidalduA gunsal
Iamsdugsitou {Vlbratlon)

Uslaad Bearing i a Bagmednes LP Turbine &3 1 aunsaiiley nldu gunsal
Tansduasdion (Vlbratloi"l)

USiaa Bearing 1 5 dogmadudrgves LP Turbine il 2 Uil #ieldun gunsal
Tansduasiion (V|bratuon)

Ul Bearing i 6 Faogveiueey LP. Turbine #ail 2 QUasaIl¥alaud aunsal
qmmsauasmau (Vrbratlon)

UINUSEIN Bearing w6 Wag 7 maamwna'm.,m’m LP Turbine Ay Generator
aﬂmmﬁlmﬂmn BUﬂﬁﬂJ'Jﬂﬂ'li‘t}EﬂElﬁ'J‘UEN Ramp diff. 11 LP (Ramp diff. Expansion)
Umm Bearing 'z maamqmumwm Generator aUﬂsmﬁ'Lmﬂ‘lmun gunsalinnig
auavmau (Vlbratlon)

‘USL’mJ Bearing 'w 8 ma&mwmumwm LP Turbine aﬂﬂimm‘mmlmm aﬂnimﬂma‘
Fuaziiiay (Vlbratuon)

U‘SL’qu Bearing w 9 maamdmuma'ﬂm Exciter aUﬂimw'[mm"LﬂLm EJUﬂ‘iEU,’mﬂ’Ii
duaziitay (VIbl’aT.’IOﬂ)

U3LIel Bearing it 10 mawwmumwaq Exciter aUﬂimﬁlw?ﬂlmLm aﬂﬂimuﬂmﬁau-
aziviou (Vibration)

luszuu Turbine Supervisory Instrumentation gl Proxrmlty Transducer fusnds

dyeantuussiulwasaiinusiulponsaiuszezme g Sensor Tusvuuilarlidudatuthlans
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3.2 Proximity Transducer
lAs9as1uasyann 15V

Proximity Transducers ﬂaaﬂﬂmﬁ'l"ii‘lummﬂmﬁﬁutgwmmqmamw (Physical) Ju
dreyraunnalnii Imammmﬂauaumammmwwﬂ’iamw'i,uaﬂwmumqqwunvmsaamwu 3
TduuayuaudAves Transducer U9 F9tU Proximitor mauﬁm’lmﬂw 3.2 (n) Falugunsal
aLaniw'iuﬂawmumwamafgig'lmwam'maaa (High Radio Frequency) dilun1uane Extension
Cable mLLam'Lui‘Llw 3.2 (1) sendiunain maamﬂmwaq Proximity Probe muamﬂuiﬂw 32
(N melu Proximity Probe a%ﬂuwmmmaﬂ‘]mmaaum'samﬂv\huainma ﬁummman‘]u e
lﬂsuafgzymmmmaa ﬂavmamammmmanaaﬂmwﬂaw Probe Iauwaa‘lmﬁmaaammm
\wanilaz mmumm’iumﬂ Eddy Current muwmmaﬂaw:ﬁuuwﬂwmﬂmiamlﬁﬂwawm"wmn
anaan \dlauans Probe EJmﬂﬂamiammnwamunﬂqammamﬂw YULLFITU Proximity
ﬂvmaauwamummaaaﬂ'l‘wLUumeulvlﬂwnsvuammm dlUiveiimaiifasiuddoly

- i

\
f )
4
‘\\\\.-lﬁ" o g ™ v
(n) Proximity Probe () Extension Cable (R) Proximitor

< - as o4 a
Jun 3.2 q‘dn'smﬁl’ﬁ‘lumswmsmaauwammq

mnsﬂw 3.3 o1 Probe mﬂmqli‘[naqnmua‘[am (Target) &shun1sldmussefifuiines
Shaft tuies wamInidendans 3 dUBIgUR 3.2 Wimeiuld mswdsutasssessenng
Probe wazilavrasih IR0 Proximitor wWasuwadlimumisaiuiamesszesmg
tiu mheildlumsinge mm (Millimeter)

Y0 Proximitor, Extension Cable k& Proximity Probe Lualmunﬁimammaﬂmﬂum
Wieaud Aruduiusseriussiulinsiieennasdudady (Linear fuszasmiesswing Probe
Aulaveiiimun
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g a . ) a
-7 = deiqliagluutinansiedu assiudieiy
nuiiszoaaBaiaminiign

Pl - - .
- *— laingosnarnutinmaiu e riuiaaiu
S rmuﬁﬁﬁuﬁumman%nmnlmﬁnn?mﬂl

e wyAN1TRDETALAN
' a_w » ¥
D ia¥aguinlng Sensor
Y.
R - ifaireansanmidiannaiu 23t uiinniu

Cr A - I L 4
ﬂ':I'umnr.maummamman'lwuanmma

W | i <—— dlofaqlieylutiannsoty sesindaniy
o
Sensor | ATMBIzBRE ANl
Tagitlnang

A ot ar ' 1 1 s =
Jun 3.3 AANHAIWUDTE VI WIWHEY NN ULONNE YR

Tanssinfufissasvreminmy wbiussdulwesnlivihAu i Fissesme 50 Mits wdn ANSI
4140 Tiuseiu 7 Taavi wpilaviemeawdesesiusssundy 11 Tt M munAmENiRve 1R
Proximity Transducer System T#i@unmsguisieany Lwa'lummmmaunmm‘tmnmmunu‘lm
dleslasamidufnniude gy

d1u Extension Cable Wuanailuy Coaxial Cable aumduiinauludie 95 Q A
AuRaus Proximitor fUa1@nves Probe *?‘rl'uaau 2 99 Ao 5 LUASHAS 9 WUAT

n71587UA7 Part Number

® Proximitor Sensor

3U 3.4 Proximitor

330180-AXX-BXX
Option Descriptions
A: Total Length and Mounting Option
50 5.0 metres (16.4 feet) system length, panel mount
51 5.0 metres (16.4 feet) system length, DIN mount
52 5.0 metres (16.4 feet) system length, no mounting hardware
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90 9.0 metres (29.5 feet) system length, panel mount
91 9.0 metres (29.5 feet) system length, DIN mount
92 9.0 metres (29.5 feet) system length, no mounting hardware
B: Agency Approval Option
00 Hazardous area approval not required
05 Multiple approvals
P/N 330130-085-00-00

| PN 330101-00-08-05-02-:00-
gﬂﬁ 3.5 Extension Cable waz Proximity Probe

® Extension Cable
Part Number-330130-AXXX-BXX-CXX
Option Descriptions
A: Cable Length Option
030 3.0 meters (9.8 feat)
035 35 meters (11.5 feet)
040 4.0 meters(13.1 feet)
045 4.5 meters(14.8 feet)
070 7.0 meters(22.9 feet)
075 7.5 meters (24.6 feet)
080 8.0 meters (26.2 feet)
085 8.5 meters (27.9 feet)
B: Connector Protector and Cable Option
00  Standard cable
01  Armored cable
02  Standard cable with connector protectors
03  Armored cable with connector protectors
10 FluidLoc® cable
11 Armored FluidLoc® cable
12 FluidLoc® cable with connector protectors
13 Armored FluidLoc® cable with connector protectors

19



C: Agency Approval Option
00 Not required
05 Multiple Approvals
® Proximity Probe
Part Number-330101-AXX-BXX-CXX-DXX-EXX
Option Descriptions
A: Unthreaded Length Option
Order in increments of 0.1 in
Length configurations : Maximum unthreaded length: 8.8 In
Minimum-unthreaded lensth: 0.0 in
Example: 04 = 0.4 in
B: Overall Case Length Option
Order in increments of 0:1-in
Threaded length configurations : Maximum.-case length: 9.6 in
Minimum case length: 0.8 in
Exampler 24.=24 in
C: Total Length Option
05  0.5meters(1.6 feet)
10  1.0-meters (3.3 feet)
15  15meters (4.9 feet)
20 2.0 meters (6.6 feet)
50 50 meters (16.4 feet)1
90 9.0 meters s (29.5 feet)
D: Connector and Cable-Type Option
01  Miniature coaxial ClickLocTM connector with' connector protector,
standard cable
02 Miniature coaxial ClickLocTM connecter, standard cable
11 Miniature coaxial ClicklecTM connector with connéctor protector,
FluidLoc® cable
12 Miniature coaxial ClickLocTM connector, FluidLoc® cable
E: Agency Approval Option
00 Not required
05 Multiple Approvals
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® 29U 8 mm

g'dﬁ 3.6 Proximity Probe 1u1@ 8 mm

® %79um 11 mm

5 .
\ W A

3‘11171 3.7 Proximity Probe wu1a 11 mm

® %729uIm 25 mm

1w

e
T e et e . B
.-

-----

g‘ljﬁ 3.8 Proximity Probe au1s 25 mm
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1736969

ﬂﬂmmimmaau Scale Fador U8y Proximity Lwam Linearity WLLaﬂﬂu'ﬁUw 3.9 M
aglutanimvuaviolyl uaswiszes

neu

Gap Vl'e]&lﬂ\‘lﬂaN Linear Scale gn@la819y mewmi\mu
lwﬂmsmﬁ" W3z -10 Vde (W1 8 mm) Wile Proximitor Tusesulvi#ln -24 vde

Scale Factor 7.875 V/mm.
GAP
— 000 025 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
m.
OUTPUT
S 046 162 3.49 5.61 7.59 956 1151 1349 1546 1741 1924 2003 2247

oCnlut PROXDMITOR CHARACTERISTICS

1t

T EECS:

EES=EEs

- -
=io8 s  ——
T e

e
=i
¥
=z:
— _:'
4 =
=
ﬂ-{
=
R
T

U7 3.9 datuansniaaen Scale Factor wed Proximity 911 8 mm #0300 Bearing NO.1

Scale Factor

usmmunegaiunsaues Proximity Transducer Tunisidsuszeza 1 wihe 1u
wssiulwaseivdendu 7mm

17347 Scale Factor

1. fasa Proximity Probe Lafu-Micrometer 716414 O ymm

2. T4 Multimeter 3n#i Output Proximity U3 Micrometer Loatiiudn GAP fiaz 0.25 mm
wIefiay 0.5 mm hJa]um 3 mmn mnuuuuﬂnmwam‘lmmn Multimeter (Vdc)

3. n1aldan Range Lwammmmmm Scale Factor ’Luwumumaﬂm Vdc Max 80 % a4
Range Gap (3 mm) wagidana Vdec Min 20 % a4 Range Gap lpsgnlugag Range
20-80% LTu299l Linear

3.0x80
80 % Range Gap = —— 2.4 mm (Max)
3.0x20 )
20 % Range Gap = = 0.6 mm (Min)
100
4,

80% Range Gap a¢l6iA" 2.4 mm (Max) teaanilelndiaes 2.5 mm
20 % Range Gap ¢laA1 0.6 mm (Min) iilesaindldlngifes 0.5 mm
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-] L ldl v @
5. thAleurAan Scale Factor 3anaunis

AVdc
Scale Factor = (3.1)
Amm
V(Max)-V(Min) (3.2)

- Gap(Max)—Gap(Min)

Jamidedulussuy

1 ﬂmmﬁmamwnﬁ AIUIINTFIU APl 670 67 Probe was Extension Cable wuamwnu‘lﬂaﬁm
170 °C Waz Proximitor mmﬁamwulmLLmammumm 100 °C amwﬂumdaauuﬂaﬂﬂmu
wa’lmmmmwaaﬂmﬂ%m Proximitar wWaguuadlyag wiluvn U 0fladinamntdn wse
gaumiiivhmvaaausn Scale Factor uildumwnnseiilaiingn

2 ﬂcgmmimmm 191 Bracket mmmluLL'mLLiawa:.ﬂﬂmsaua“mau WAL QIMTUN U
ilasandaddndiuduly Avmsanatavilyd Sensor IIIUTEEENNUABE Ty ey 1uRe
wa'ls}mmwa'lulﬂmluﬂﬂmm

3. Monitor Noise LUua:uangu‘lwﬁwmesumuamsywm'lmwslﬂﬁw anmnmﬁmmm Probe
liigndas ans Wiring lmua.,auq dynnaisumuiiatui 2 dnwalsAanuuET Mulasuuy
Random n"ﬁLLﬁlmmamﬂmaUﬂﬁmwqlﬁnn'aﬁ

= =t T, !
A13799 3.1 msz.ﬂ'mutﬁau Proximity Probe su1ani1q9

?/‘ o \ n"’

LN

=

%ﬂ’

wn 8 Limm 25mim

a Blue Purpte Oreen
Scale Factor 187 V/mm 394/ mm O 787 W mfn
ﬁwﬁlﬂm%uﬂu 2.00men 4 .0%nmm 124 mm,

P ; ) B
ATUOYIRBUAUD 0-T0ukH2 0-8'kH.- 0-2.7 kHz
Uszaannasin Vibration, Key Phasor, Thrist Positions Ramp diff

Eccentricity Speed Indicator Expansion(HP.LP)

3.2.1 Power Supply Module

Power Supply Module axﬁmﬁ%aeﬁsmﬁ'u‘lu Instrument Rack viwthiudasiwittaan
Meuan Rack iy 95 fia 125 Vac, 190 i1 250 Vac, 24 Vdc, 28 Vde, 48 Vde 38 120 Vde 19
WSAUTUIM - 28 B9 - 45 Vde, - 16 83 -29 Vde uay +18 i3 +29 Vde Lwama'lmmav Module
azila9s Power up Inhibit mwmmwuwnaW‘mevmmlwvu1Lﬂ=sawsa’lu“umvw‘lWﬁmaum
LUunmU:‘umm 30-45 Junil iiletastu False Alarm waztosu Transient mﬂm'nu'i,u"[wma
Monﬁorauﬂ
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3.2.2 79395 OK

WAT OK 'L“Um'maauuiqmu‘l,wﬁm?.mmﬂ Proximitor d1aglugasldnuvield Tauswun
LLiqmummumLzaumummuamlumww 3.2 tiatastumnuianaalunisds Gap N3van
ALY Probe dedarmuRnunite Inwamadynia) OK aziunas99s Alarm VNI 2995
uuaa‘wﬂﬂ I;Jﬂa'ﬁ'i,'u Proximitor

o | w
715991 3.2 Waulaussiulwieeaiass OK

YUV Lmﬁ'uﬁ"aﬁ"mgq usafuiaduen | dr Gap Voltage
Transducer (Upper OK)_...|--{Lower OK)
8 mm -18:99619 -19.09 .  -1.23 fi1 -1.33 -10.00
11 mm -20.34 D9-20.44\ 1350 §9-3.60 11,60
25 mm -1250119.-13.45  -1.30'§4 -1.70 -6.50

2

3.3 Shaft Axial Position Monitor Lﬁumi’mm'i'umam‘[uuumﬂuﬁaamaﬂuu Jadnsal il
3.3.1 Thrust Position Monitor
N WTUBZHANT TN

UNUANENIT | “Rotor Positioh Monitor” !.Uua'dﬂimm"avmqmsmaaumumml.m
WAWYB Shaft LWiguriu Thryst Bearing Lol Thrust Position 9% anmﬂmm'ﬂmwua Thrust Collar
Imaaﬂnsmmumﬂmmﬂmm‘u Rotating Machinery iwsigluqnay Startup %38 Shutdown 58
Lﬂaauwaﬂwam Rotor muLﬂaaumﬂuaa’luamaamnalmw Rotor avmaauwlﬂmamuimnmm
81 Rotor Lﬁaaui?ﬁﬂmﬂuTmmwuammnummmwuml’) (Liviw 0.9 mm) g ifan5dond
3¥WI4 Rotor Blade wag Stationary Blade (inA T udiny

m'lumummumsaq Turbine InsuAusousy Lﬂmmiwmaﬁwaﬂam vinlAtasing
(Clearance) 321379 Rotor WAy Stator ummnﬂﬁmau‘wm‘m Startup muu Rotor wdean
Startup wdaziAdsudilduinndd

izt Turbine $heTyantdy Rotor yzlsloddn Thrust Bearing auladunis iasan

U
as

Turbine anaanuuuuﬂmﬂuuwu Steam Balance muu Rotor ﬁ]“aaﬁﬁummmqnmﬁm’jw
Thrust Bearing

15808

mimmm Proximity Probe L‘WE]"Jﬂ Thrust Position 9% s:ﬂmumm Thrust Collar slaanalu
sﬂm 3.10 T,u'm-uoa Bearing 7 1 Ing Probe #il4e Probe 1w 11 mm

Wnaum:mmm Proxumnty Probe mem Thrust Position #eemTiaaeusiumies Rotor
vidanid Shutdown 'i.,wwuwa DCS ma’l‘uwm Control Room mmﬁm’ﬂmﬂm 3.11 dewkiterh
A1 Rotor Position UIAUIUMIAN Gap LWE]W]ﬂ’I‘iG]ﬂFNWJ Probe Iﬂa’bﬂaumimu
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Gap Probe A = Zero Position 983 Card + Rotor Position
Gap Probe B = Zero Position @84 Card - Rotor Position

THRUST
/COLLAR

SHAFT

\
CHANNEL A CHANNEL B
PROBE

PROBE

JUN 3.10- 013RaRa Thrust Position

A1 Rotor Position

CASING WP ANSTON
LCCENTRICTTY
XN LOAD

TR SPAD

CUTER CASING WP bl TAL

GOV SIDE GLAND METAL

DARTT STRAM

IC LEAK TTUAM

c‘ o 1 o v v
JU 3.11 siwmis Thrust Position #iduldannutee DCS
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n17vmday Thrust Position Card

Power Supply

ChA ChB

= =

@Ing\-i:m

. - )| com
Multimeter [ F 'E e
h H
s - [E]S
. I Wi card Thrust Position
e _ o

= i '
JUn-3:12 msneaeienaday Thrust Position Card

1. Yamaw In waz Com wes Ch-A ﬁehé‘l’sgammmmﬂ Proximity Probe w84 Thrust Position #
Local aanudima Power Supply W Multimeter ﬁﬁmwﬁammmi}mﬁia slegUi 3,12

2. Usur -Vde # Power Supply ssid Il dRanslunsouding P uiinAAd use
733

3. hwileuiusadatunoui 4 WoiABuean Ch-A 1y CheB uny

WNEWE: N3NadeU Thrust Position Card sgfoivinaauiiay Channel

m's‘uﬁ 3.3 mImdau Thrust Position Card

Specification Q/P Signal
I/P signal (Vdc) Indicator | Output Ch-A Ch-B

Ch-A Ch-B mn mA mm mA mm mA
-5.69 -17.51 Ty 20
-8.65 -14.55 +0.75 16
-11.6 -11.6 0 12
-1455 | -8.65 -0.75

-17.51 -5.69 -1.5

n13AIM Voltage Aldlunisvaday Thrust Position Card

1. WA Scale Factor 44 Proximity Probe

2. ﬁmauszasﬁwﬁ%::'L-if'l.umimaaumnaumiﬁ (3.3)
Gap Probe A = Zero Position w84 Card + Rotor Position
Gap Probe B = Zero Position 984 Card - Rotor Position
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gnMeag 1Ty N1sMAEEY Thrust Position Card A58 +1.5 mm amﬁiﬁ
Scale Factor = 3.94 V/mm
-11.60 ¥ (11370 Specification Sheet)

Zero Position Voltage

nsunuAasll
L9933 Probe 11 mm 2%ilA1 Scale Factor 3.94 V/mm
WeuussaiAlnseeAzladdn 1mm = 394 ¥

M 1.5mm = 394x15=591V
ﬁaﬁgu Gap Probe A = Zero Position 984 Card + Rotor Position
-11.6 + 5.91
-5.69 Vdc
Gap Probe B = Zero Position 984 Card - Rotor Position

= -116~ 591
= 47.51 Vde

11

3.3.2 Ramp Differential Expansion Monitor
NOUUaTNANNITYIINIY
o o Y a o f Y o el
WugunIndinnsugnenamIukialnuees Shaft igufu Case Lasainmamisuiiudeuy
ﬁl anl‘ ! o v =l ar o
wladluvzd Startup uas Shutdown gamgiifiddeuidas sl Rotor fimsveresuazvn
593971 Casing Ws12 Rotor finatiosanit Casing Audaudanszatgldsindanit wnns
Yeneivaalansviesi Rotor uay Stator luduiusiusviAanisdondls
a o i “ . . » - =
#AnNeN1sve18#wa9 Rotor U Governor 158n31 “Short Direction” fiosanniiszey
o Y ) 7R 1% @ = RTPY . : ”
wasuslumstulavos tweefaluny Generator 3 Long Direction
< s . o i ar a 3 -A (7 1 =
lae¥ Probe we4 Differential Expansion LAREMAIIZAAAY INDINTEETNNTEWING Casing
L2 3 s 1 9 AV L " . .
fiu Rotor uaandudnyaalnihdsundaidnumss Card o9 Ramp Differential Expansion
Monitor

nIsinsa

Ramp Differential Expansion wRARaU3Ial Rotor MedIuees High Pressure Turbine
Tneista Sensor w14 Proximity Probe wuaa 25 mm Rnsaliia Sensor ¥ 9.5 a3 e A
uaz B faguil 3.13 uasfindeusion Rotor mafuwues Lower Pressure Turbine #fl 2 Tngli
W2 Sensor vihw 9.5 83 ik A uaw B flaguil 3.13
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PROBE A

[

MOUNTING

‘-—*"‘H-THHUST SEARIG BRACKET {
SHORT | LonG

|
EXPANSION

gﬂﬁ 3.13 MsAne Proximity Probe il Ramp Differential Expansion

msvnaey Ramp Differential Expansion Card

Power Supply

Power Supply

ChA ChB

CoM

Y1
LA

BUF
- com
ouT

MHA3 Card Ramp Diff. Expansion

31]17'; 3.14 N13ARUWIEY Proximity Probe il Ramp Differential Expansion Card

1. Yamaiws Com uag In ﬁéaﬁ’fgﬁuﬂmmmn Proximity Probe %83 Ramp Differential
Expansion #i Local 8on97n CH-A uaz CH-B udawie Power Supply Wag Amp Meter ii
Fuvtissnegaagase fagui 3.14

2. %A1 Zero Position Voltage NAUNST (3.4)

Zero Position Voltage A = (Center Gap Voltage) - (0.5)S.F)XMeter Scale
Range)(sinB) + (S.F)(Bottom Range)(sin®)

Zero Position Voltage B = (Center Gap Voltage) + (0.5)(S.F)(Meter Scale
Range)(sind) - (S.F)(Bottom Range)(sin®) (3.4)
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FavEaU
Center Gap Voltage = - 6.5 Volt 11910 Specification Sheet

Scale Factor = 0.785 V/mm \losnnduiuun 25 mm
Meter Scale Range = 30 Volt Lﬁadmﬂ Range Aa (-10 fis +20)
Ha = 9.5 8341 W197n Specification Sheet ijadmmﬁu Ramp
Differential Expansion (HP)
Bottom Range = 10 Volt
Wnsunuaasly
Zero Position Voltage A = (-6.5) - (0.5)(0.785)X30)(sin 9.5) + (0.785)(10)(sin 9.5)
= -7.148 Vdc
Zero Position Voltage B =(-6.5) + (0.5)(0.785)(30)(sin 9.5)-- (0.785)(10)(sin 9.5)
= -5.852 Vde

3. 1A Zero Position Voltage fildutldlunisdiuaum Voltage fiumisse titeldly
13059388 Ramp Differential Expansion Card TngAiuiaildannaunisii (3.5)

Input Ch-A = - Zero-Position Voltage + (Diff. Expansion Value x S.F x sin@)

Input Ch-B = - Zero Position Voltage - (Diff. Expansion Value x S.F x sing) (3.5)

WNgmg: S.F = Scale Factor

s 1 1) " . - ‘J
MIBYNYU N1IVAFBU Ramp Differential Expansion Card nssee 20 mm

Scale Factor = 0.785 V/mm Lﬁaammﬂuﬁwmm 20 mm
Diff. Expansion Value = 25 mm
Ny =9.5 831 11910 Specification Sheet sy Ramp
Differential Expansion (HP)
imsumuaasly
Input Ch-A = - 7.148 +( 20'x 0.785 X sin 9.5%)
=- 456 Vdc
Input Ch-B = - 5.852 - ( 20 x 0.785%:sin 9.5°)
= - 8.44 Vdc

4. taun Input Ch-A uag Input Ch-B fiduauldunisnedl 3.4-1 uag 3.42 dievadsy
Ramp Differential Expansion Card (LP) uaz (HP) aua1siu Uy Power Supply wiay
sitaifunisasiaasuy Ramp Differential Expansion Card

5. tuiinArnszualui (ma) 7ildadduansedt 3.0-1 uae 3.4-2
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A131971 3.4 M3vaeay Ramp Differential Expansion Card (LP)

Specification O/P Signal
I/P signal Indicator | Output 4
Gap (mm) 7 Current
-Vdc.
mm mA Monitor (mA)

Ch-A | Ch-B

-4.55 | -8.45 +25 20

-5.53 | <7.47 +17.5 16

-6.50 | -6.50 10 12

-7.47 | -5.52 25 8

-8.45 | -4.55 -5

WNgwe: a5197 3.4 wag 3.5 fia Indicator (mm) wans1aiu - 1iesnnn Ramp Differential
Expansion (LP) & Range atﬁ,u‘ma -5 09 +25 mm uay Ramp Differential Expansion (HP) ii
Range 0glu®33 -10 §8 +20 mm

5T 3.5 PINN1IVAdaU Ramp Differential Expansion Card (HP)

Specification O/P Signal

I/P-signal -~ § Indicator Output

Gap (mm) 71|/ ‘Current

-Vdc. \
nim A Monitor (md)
Ch-A+{ Ch-B
-4.56-| -8.44 +20 20
-5.53 1°-7.47 +12:5 16
-6.50 | -6.50 5 12
P.47 5.85) 25
-8.45 | -4.55 -10

3.4 Speed Monitor Wugunsaliamauisoutuivaslug fiftsridumansete Tdus T TR1357
iile Turbine wamua (Zero Speed Monitor) uagTarTmmtsauved Turbine (Tachometer)
3.4.1 Zero Speed Monitor
NGYHUAEYENN TN

Lﬂuaﬂmm Interlock Lwa‘%‘lnﬂu‘ummmmmnﬁ Shutdown Turbine mamsmmawm
m'id'iﬂm m':'mm?mi'nauuﬂ‘:m Proximity Probe 2 @7 Lwammuu‘lmw Turbine uaﬂua
wUuBU LuE]aﬂm'mL‘J’Jﬁ\im%ﬁmﬂ’l']iJLiTS’rJ‘ULUUF’TutlﬂU”I Turning Gear fawiuiilesuas Shaft T
WU Shaft adaraiios m'l.wmwmauwmmaaﬂnﬁ malﬂiam Turbine unsdasiunising
9089 Shaft (MsanNa1g19) szNLUummm'lmﬂiaqan'ﬂmiumwmﬁaww Lummﬂn'ﬁtﬁamasvmw
Rotor fiy Stator
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3.4.2 Tachometer
NOUUASNINNITHINIY

Wugunsaiinnuiiseuvesmesluy Tnsuansmaidudaiaruu Digital Tachometer uas
&y 4-20 m4 Shmlluanawai DCS e

157889

Tunsindafa Sensor muam‘luiﬂw 3.15 #agldin Speed avRamudian Bearing 71 3
Faavhadauuusialy ﬂa’LﬁmL%uwaiwmnauwaaﬁumaﬂmmm vde 16 -11.6 Vde (270
Specification Sheet) \ilaaa1nld Proximity Probe wuw 11 mm

ChA ChB

PWR

f rpm

COM

BUF

COM
H =
Multlmeter OBt

!ai - -
MUMAa Card Speed
e
|
|

T

olojolrieiol

ﬂﬁ 3.16 Madeaneiionagay Card Speed

1. Yamae In waz Com ﬁeiaﬁayiywmmmn Proximity Probe #i Local wa ¥ Speed aan

2. o Function Generator uaz Multimeter fisfuntisinquasyadassguil 3.16 1ilevmaeu
Card Speed

3. Uauf Frequency we4 Function Generator snuiirmiuslilumisesied
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A5197t 3.6 NMsnedau Card Speed

Specification Output Signal
Frequency (Hz) Speed (RPM) Monitor (RPM)
0 0
1,000 1,000
2,000 2,000
3,000 3,000
4,000 4,000

1 " . ¥ v e | a
4. 81UAM Speed Monitor AnuutuTinAtaslumTWN 3.6

MITATUIU
weghatu auyililianauniiseu 3000 sousiound wlanuviae Hz

9 3000 =~ x LM 60 (Fuauiluliles) = 3000 Az
min 60 sec

3.5 Case Expansion Monitor
VQUUALIaNN 13 NI

lursosdnsuunalngfimsdndagunsaiiansosneivas Case ioufulassadrandn
(Foundation) msugngsiawes Case dosdimusiugamaiistiunaynsvenssaves shaft e
VSWMSUENSITE  Case  WASMIUENeFiunnAnefiusewine Shaft iU Case 990 Differentil
Expansion Monitor Sensor ¥fisnaninsafitnsinisueneiaves Rotor W wisilmeswaiiiinase
msRasandnmusawesluil Sensor Ml LVDT Kauandluzui 317

NTUARINANTYENEAIYRY Case 2¢lY Sensor wuu LVDT (Linear Variable Differential
Transformer) %uﬂuqﬂmcﬂgmﬂﬂﬁ%;&ma (Electro-mechanical Transducer)  ilieyeuney
winmduuss Mulwihnssuansafudadnlnonsefusyezvainisiedeufivesununin

ac Source

LVDT «©

Moveable
care L Farm

Pritmaty

P Y. P

- » "
- . -

¥ E

-’.J -

Secondary 1 Secondary 2

Series
apposition
connection

sUfl 3.17 LVDT
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LVDT Wunsafneeivssiavmiadl (Passive Transducers) viamlagordniswaoy
wasranuwigahausumiinsindeuiivewnuman  lassaialssnaunisenainUgugl

Y
1

(Primary Winding) wﬁa*‘gmag}'maﬂmﬂ uaswnaIanAenll (Secondary Winding) 91uiudesyana
oynsuify  TnedidumisegvsiudneuasdurrmenemaUgund  wnaieiggivaeyaiil
Swauseuiivihiy  willianemsfurnmensednaty  Gluienmeudauinmdon s
Aremuduuniniuiaga) ilrmanugunilésumenszdudasussiulniinssuaaduan
Aeuen fwummulvlﬁwmumu'aLﬂmmwummmwmanumaawﬂ Iﬂﬂmmaﬂulviﬁwmmuqaﬂ
fudwniwesunuivdn (Movable Core) Tasdunumdnegnssfsnanssswiunainiiaasyn
Wa Lmmulwﬁw;mm‘uunwmmﬂ?}mqumamﬁmuummmu undifiemenssiuiy - A
wssdulwiiedwaves LVDT Falanviiu-o Taad wiaFenda shuwisaud (Null Position)
P5AnAd -

AndaRs LVDT US1eu Bearing 1 4Wainn139818698e Casing Wiaunu Shaft sauanslu
o
3U% 3.18

J L
FRONTIS TANDARD r

-f:§ LVDT

- FIXED REFERENCE EAPANSION
FOUNDATHON

gtlﬁ 3.18 Casing Expansion

mvngay Casing Expansion Card

Casing funie Card Casing Expansion

PWR
COM
BUF

@ coM

=
-
2

P i < 2 3
E‘d‘w 3.19 mmeduwWeviaday Casing Expansion Card
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1. damay Com uaz Rec wmat:yfu’im‘mw System 1 sanfautiloth Multimeter u1sana
AUNAY Casing Expansion Card LWQ’JWLL‘NWU\WW’! (Vde) muamq’lmﬂw 3.19

2. A wewvdsvunauin 10 mm mﬂmuwmuﬂumaﬂ LVDT Au Case VIUiL'mJ Local uazau
muwmu‘lﬂﬁw (Vde)

<3 quﬂwmmwuwaqwaamaamau 10 mm mﬂuuuuwﬂmaﬂumﬁw 3.1 mummwuwum
50 mm \il0931n Case annsavengldavgaunnan 50 mm

4. Usznauaiy Com wag Rec Wsaiy

o
A3 3.7 N1IAdau Casing Expansion Card

Specification Output Signal
AUV (mim) Voltage (Vdc) Voltage (Vdc)
0 1
20 .
30 3
40 4
50 ]

3.6 Eccentricity Monitor
VUUASNINNI TN

Eccentricity " Monitor Lﬂua‘dﬂimmmmﬁmuumaammmaﬂnmaamuEJ AN Ias
Shaft Tuwausdi Rotor wuumammmm (Stow Roll) Uszaney 3 RPM faie o duszezng
WUU Peak-to-Peak wanA1iuinniT 75 um p-p. xlianunsa Startup I auniegliumsuile
LLa"'L’?jﬂi’J%?lEJUﬁ'ILLWIN?JEN Rotor ) nsiaamitiukuy Instantarieous Imauumnma Recorder
uaﬂmﬂum Eccentricity mLUumuaﬂmmmﬁﬂmaﬂaq Bearing wiansi Bearing junisy
(Load) inntiuly

mmm‘lﬂxﬂnwaﬂm Shaft ilummaﬂumammm'ﬁa‘ummmm 0 §4.600 RPM uazanas
Luamwmia‘uaa'uul.uma:mmmmﬂwaq Shaft

Sensor LUumLLU‘U Magnetic Pickup. Waziuu Proximity Transducer 58 Non-contact
Transducer mﬂmdUﬁLumUaWHIﬂa Thrust Collar

Eccentricity Monitor 9s3udtysy1uan Proximitor % Probe U6 8 mm

17599849

mwm’luLLmuaumammmmamwad Rotor Baszfinseusine Bearing 71 1 Tnuazfnsanss
Thrust Collar m‘i‘LJw 3.20
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Proximity Sensor

Proximity Sensor

7 THRUST
+ /COLLAR
sHaFT W/
- \\
A Y
o o\ \ >
JUN 3.20 n19Gind Eccentricity
maneaey Eccentricity Card
ChB
] e
st
=1
i‘@’ COM
-
% BUF
e
5] con
@ ouT
=

.Q-i

o j o -
3UN 3.21 mswearuwiNevaday Eccentricity Card

1. damay In waz Com ﬁa'ﬁmzu'imu'mﬂ Proximity Probeﬁ' Local 984 Eccentricity 29N
L,Lawma Function Genera’for LLa.v Multimeter WG]']LLWWF]'N‘]‘U?JWWW@NTUV] 3.21

2. g Vims SUAN5147 3.10 7 Function Generator e Simulate deyayauRInia Proximity
Probe L‘mej Card Eccentricity

3. UufinAdilsaslumisned 3.10
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NITAIUIURT Vims

1. A1 Scale Factor 93w Proximitor

2. vimadleuUnaRlesesienan Vems dmiun1sainemsmagey Eccentricity Card

wIeg 1ty auyAliF Scale Factor Wity 7.87 1/mm dwdus 8 mm was Eccentricity il

Range 194 0-0.2 mm

Tuiliezundnageiien Gap 71 0.2 mm \Wove Vems

Wigulydalaseredazleiissesiaudeuly 1 mm asvily Voltage wiell 7.87 1
ﬁ’aﬁu’uﬁﬁ:a:ﬁmﬂﬁaulﬂ 0.2 mm 94 Voltage wWasuly —7L1xo'3 = 1.574 Vp-p

3. wdad Vpp Ou Vims Teenisuh 22 Tunnsen Vp-p

¥ | - 1574’
9¢ld1 1.574 Vp-p Ao 575 = 05565 Vrms

4. nduAwIuisiumidug Rsliiiaveonifuaasuredusmetss o 38
1 o o
5. d@3719913149% 3.8 feil

o he
A9 3.8 Mavndeou Eccentricity Card

Indicator Specification Output
A o) Vrms Current fap (um) Current
(V) (mA) # Monitor (inA)

0-mm 0 fq

0.05 mm 139:14 8

0.1-mm 278.28 12 7

0.15 mm 4174 16

0.20 mm 556.5 20

3.7 Vibration Monitor
VEUAENENN 15N

Vibration Monitor ¥¥aauduaziitausniy Bearing #1149 vewAiasdnsiitensivdey
ailsiaugaduas Rotor n1sdnusaves Bearing Frwduanoutiiiusylonilunisiins s
Ufuwsis Rotor Tiagfluaunadinsae Amufuanieuiigaivluvenlivs i mAnunives
Bearing

Vibration Monitor 9z3udyay1a1n Proximity Probe wuim 8 mm
mMsinAaTuduasdious 3 wuu fe
1. 'isaxmwaqmmé"uamﬁau (Displacement) 1Jun15inse xmammﬁ"uamﬁau'uaa Shaft

Wiguiu Case fiviaentlu m, Peak-to-Peak, Peak uaz RMS

2. muhmasmduasitou (Velocity) Wunmstamudivesmuduaniiounas Case Wiy
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(%) -l ] @ 1 = -
U Free Space inuetdussesniamaiuim (um/sec)

3. gaTssrasANduasiiiau (Acceleration) Wumsindnsnsawsmuduasiiiouras Case
Wiguriu Free Space fmhaifussesvdeiunitdndsans (n/ sec

1500619

gﬂﬁ 3.22 nsfinc Vibration

1SRRG Proximity-Probe” Wiia¥a Vibration ashnssiusiil Bearung 1 84 10 Tagly
Proximity Probe Wu1a 8 mm mmwmﬂmiﬁua Wauluuuass (Vertical) @qa’ﬂw 3.22

n1Inndey Vibration Card

1. Yanane In wag Com ﬁﬁaﬁ'ﬁgmmmmﬂ Proximity Probe i Local 909 Vibration sanlazme
b} Functlon Generator u.a., Mult:meter wmmuamwruawﬂmamiﬂw 323

2. fad Vrms 908157099 3.1 i Function Generator L'WE) Simulate FYa1aan9a Proximity
Probe ngj Card Vibration

3. Judineilaadlumasnd 3.11

ChA ChB
B
& H
—i S@ coMm
S| 1] sue
— com
Multimeter % ‘% .,
i = =
= S

fundts Card Vibration

|
@ |
e

gtlf"r 3.23 n3seaneiflenadau Vibration Card
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A715AIIUNT Vims

L. w1An Scale Factor ¥81%1 Proximitor

= ‘wmﬁmawwnumlmawmwamm Vims dmiunmsasimisavngou Card Vibration
Aoy aum’(wm Scale Factor Winfiu 7.87 V/mm WU 8 mm uaz Vibration il Range
Tug29 0-0.4 mm

luilifazensnageiidn Gap 1 0.4 mm (e Vems
mﬂuumfgmlm35'1aﬂmvlmﬁvavmuﬂaﬂuw 1 mm 23¥lA Voltage wWasulu 7.87 1

IR 3148 Vpp

Fadughssosvinaddouly 0.4 mm vl Voltage wWiasuly

3. wdas Vp-p \Uu Vems Tasmsii 2v2 usmsen Vp-p

92169 3.148 Vp-p e 331;78 = 05565 Vrms

4. mnuummuwmwmauq mmlmmLa"uaanmmuam’lu"naaamwaamﬁﬂwa 39
5. @519915799 3.9 paTl
o . .
A3 3.9 ATneaeu Vibration Card

Indicator Specification Output
Gan (g Vrms Current fap (um) Current
(mV) (md) # Monitor (mA)
0 pum ! 0 4
01 pm 1 -278.28 8
0.2 pmi 385 12
0.3 um 834.8 16
0.4 um 1113 20

3.3.8 Key Phasor
NEUAENENNTT19TY

Key phasor Lﬂu?jm Proximity Probe awas 8 mm ﬁﬁﬂﬁduu Bearing No.1 Mﬂmﬂm
dyeyied 1 Pulse Tunrswyu 1 'ia'umwsmﬂuammaaqmwuamm VU Shaft wieldSiae
mtmmwmmﬂmm WU High Vibration ﬁ?'ﬁd'ﬂﬂlﬂﬂiﬂﬂﬁﬂﬂ Phase Angle w81 Vibration fiu Key
phasor %qmmmmmwumiwmﬁlmmms Marked "L'Juu Rotor semslenzias 1 sas sauansly
S‘Lhn 3.24

Herdunas Key Phasor Tngasy A

® JaAmAnuSsauls
IS wduiteiduduiidguiusfunnunga Wy Zero Speed Locked Rotor, Eccentricity uag
Rotor Acceleration

® 39787984 Phase Angle
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g‘dﬁ 3.24 7157963 Key Phasor

179dav Key Phasor Card
1. Vamay In Way Com waaafgfmmmmﬂ Proximity Probe i Local va3 Key Phasor 88N

9N CH-A 7 ATUNE Key Phasor Card L&aste Function Generator way Multimeter 7t
mLmuqmmamﬂmamiﬂm 3.25

2. Uoum Frequency w83/ Function Generator aAr el alun 15aaed
3 mumw Key Phasor. Monitor il"lﬂuuuu‘vmmm'[uﬂ'ﬁ’mw 3.10

A=)
IN
- | com
hwd 1 R
h=g 8l BUR
: COM
- ouT
= |k

AN Card Key Phasor

- Funétioi
L HGEN, Y

UM 3.25 nseanaiitavaasy Key Phasor Card
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A15°99 3.10 MIAgeU Key Phasor Card

Specification Output Signal
Frequency (Hz) Speed (RPM) Monitor (RPM)
0 0
12,58 750
25 1,500
57.5 2,250
50 3,000

AR

spay auyRlilinuSseu 1,500 seuiound wuanduming bz

0 1500 =X 5 L2

min 60 sec

x 1 (@wruduiies)

40

25 Hz




ol
uni 4
NsAnAegUNTAILATNITNARDUSZUY

T.'uwua“na‘nmmumaumsmmmmma°] ﬁlmm‘vmLwa’l.mnmumsﬂwaﬂﬂsamu ng
L'iasmLmumaum‘mmm'ﬁamaﬂaﬁmﬂmmaa ')ﬁmsmmmaﬂnsm wlfstumsunsnagousyuy
wFINSHnRg mwmmmimmmﬂﬂnimm‘;’mmmmmmmumaumsmmummmavwmau 39
ARG Lwaiwqﬂn'immum3'3mimQnmaaLmuEJmmLﬂamummmwmwmmuawqm

4.1 SupounsAiiuay
4.1.1 SunouMSASEENENSTIAEY Y0

1. S suununuilelinsuiistovnauaAonssuiasriissinnstan (Shutdown)
YUY

2. 9mviuenans Loop Test way Check List asumavssuudaiiuonasivitlimsiui
3'1aa.,l,asmm'1&qfuaaaunimLLaJL’ummwuwnwamﬁma‘dma iwa%aﬂmmeaLanmsauﬂﬁvna‘ulﬂ
sy Uinmiinag (Area), sreagidenuntgunsal (Tag Service), MILANINATIN Local wil 3500
Rack (From Field to 3500), nsuamkas n 3500 Rack lilae Monitor (From 3500 to
system1), NM3uAnIHa1A 3500 1Ufiee DCS (From 3500 to DCS)

3. dnviuenans Function Test uaw Check List ¥ostsazgunsal Sufluenansiadldlunis
mﬂmwmmwamsmaaumsmmwmaﬂnsmﬁmfﬂ,uﬁuw TSI ailumveasulaenistlou
5mmmimmn 09, 50%, 100%, A1 Alarm wagA1 Trip wﬂﬂmaﬂnim

4. Joue5es Wiring Diagram vewjngunsaifiazyia Loop Test Lwalﬁmsm'i'wﬁaaﬂaw%a%’u
dyerasmnanediynailuusyvdaniy Loop Test Taenn Wiring Diagrarn dntasiivinn1sanda
nseuAuAsTIgRTiazvhnsnadey ‘i'}llmL‘UEJUG]’JEJﬂBﬁ%LLNﬂ’]ﬂU‘U@%UUTﬂUEJE]LLauLE\‘IJ“UO\‘JHI?UEQ’}EU
1011 3ee Lwa’memamsmLLavwﬂa

4.1.2 yaUszasAraInITUsUUse

%ﬂuwma‘uaamiﬂ‘iuﬂ‘iﬁuuu Turbine Supervisory Instrumentation il “af':;

1. ilotasiumudeomefiasiinturos Turbine

2. Welinsiiunissvodlslwifizdesam

3. Wiesaasumsiiuntesrelssliihmdsmnutounnalsng wihed 3 way 4 Tuaude ¥
W.A. 2572

4. WSz 1/0 Weaudofiowasuseaviamnmsyiney

5. mainwauwsennsldnuresssuy TSI dwdunsimnuasnmsissnwilusveren
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4.1.3 wwamudalunisuiudse
WIAMUAAYBINTUTUUTISEUU Turbine Supervisory Instrumentation (TSI) it

1. 3%UU Turbine Supervisory Instrumentation (TSI) %“mmmﬂwmaﬂmwmmmu APl 670

Iﬂﬂﬂ’l&.l’]iﬂﬂ‘il]mﬂﬂu‘i”‘l_lij Laaum'mmmazy,mmmw HugUnsal Sensor wag Transducer Wiay
svwawaﬂmwmwmLmawnsmumaammmwwaumams Hard wire (Relay Dry Contact)

lUdfaszuu Emergency Shutdown vealsslwiln uasdeyeas Analog 4-20 ma lUSsssuu DCS wie
Recorder nelt Signal Isolator Wugunsaidssinmudoyyios wiomimassssuu Monitoring Llgly
ANTOUAANAINNNTIANNY FEYYIU WAz Status 699 WUU Real Time uaz annsaivdoya
Foundsliluzunuuves Trend uag Historian Data 'l

g m‘ummauLLa.,m'sawe;me%maamm:wu Output/Channel 88131y &fail
2.1) Alarm (Alert) defayaluszuu DCS visasEuULafeusTY Relay iln Volt Free (Dry Contact)
2.2) Trip (Danger) eia‘ﬁmﬁlalﬂswu DCS %3935UU Ernergency Shutdown #1u Relay wilm Volt
Free (Dry Contact)

3, Buq
3.1) m&ﬂmlaaﬁggqpmauwWLa'mwmavmsﬂ,wmeaiav"lmmammuaammmﬂu‘hﬂm winanelu
aaazyammluwa‘lwwmsmjaumamaivﬂwuimammamaﬂut,mulu'a'aamauamamummmumalw
wnesaeldaelminsdifane dudaniul
3.2) mmu"b'sminmmwmmm'[,mwaaumummaum@ﬂmUlﬁiamﬂiwm.ﬁlaaahﬂmmﬁwammnu
Lwaauﬂummanmawaaawlﬂmuuu
3.3) ¥eyan1s FAT (Factory Acceptance Test) figtail
NNINAEBY Hardware:

- msmsasugunsalnelug

- ATARUNS Wiring anuaralugneunisdiglv

- Loop Test
ANIMAEDU Software:

- MAFBUNTINUYDY Software wazuii19e

- oaeuilaifumauargumsvha

- Savamsieuvadsdintamn
34)  vhmsdrseseglvadwiumsdameunuiiiohaunsalifiersdemeaslsidmansemuiy
WHUN59I9U

4.2 il'uwaumiﬂ%’uﬂsaszuu

mumaumﬁﬂiuﬂia‘iyuu Turbine Supervisory Instrument (Renovate TSI) agUsznauly
Q'JEJ 4 mumauwanmuam’luiﬁw 4.1
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wumaunwd%’uﬁsaszw TSI

Before Installation TSI at Installation Test
Renovate TS| Electrical Room TSI at Local )
e oop
® Record Range ( \ (‘ Remove Cover S
® Function

® Record Alarm

®  Off Breaker Bearing ez
es
® Record Trip ® anauly @ Install Proximitor

®  Mark Cable ® nstall TS| ® Install Extension
® Record Gap J Monitoring Rack Cable
®  Wiring ® Linearity Check

\' On Breaker j \‘ Setting Gap j

N " : .
JUM 4.1 GumeunisUINTsUl Turbine Supervisory Instrument (Renovate TS|)

4.2.1 {?umauﬁaumsﬂ%‘wjﬁxw
4.2.1.1 M3iup Ranee ’uauﬁudauﬁwm'im?{au Rack
\UAT Range (IR TV TR IV ey e DCS ngluias Control Room et
maaqmm‘ums Configuration Software Tvisi fpe19an Range 904 Vibration No.1 LLﬂﬂGmx‘liU‘W 4.2
fiveazuas
VINBLaY 1 uAnsIgUNIAITIURN Range Will Ae Vibration No 1
vinea 2 uanseiidaldtuane iy Tumbaelasuis (um)
WABLAY 3 udnrn Range gdauazsinantas Vibration No.1 §59s5irn Range oe/lug3 0 fis

400 um

SefectPout 1 2 wiw “
c"'"’"“"‘* ALUNITAGEX lsterove ffa”zl“imnmnm"i’m Range | [ |
Poak | Conbgurabon Securty Vakuo Stats Mode Hardware intal Ahm'lnwmm‘f-n: (Deplay | Ancilary ARl
Parameter Field | Vaiue jix 13&:’-&“
3 Hu:-rvw Scale Value g 00 milfiign = Oum
Manamum Scale Value IV 400.0 n'n‘-'m:q - 400 um

3‘Uﬁ 4.2 #18819A1 Range 184 Vibration No.1
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4.2.1.2 mafius Alarm vesdurauyinisiaoy Rack

iudn Alarm ‘uaqmmauw'imsmaauwuwa DCS anelues Control Room LwaL‘Uum
@’NENE!W‘iUﬂ'ﬁ Configuration Software siaee19A7 Alarm Y84 Vibration No.1 LLammiUw 4.3 §
TeauSunfa]
wneiay 1 uansiogUnsaliiua Alam i 2o Vibration No.1
Wneay 2 uansaininldluasiy luwﬁwl;ﬂ,ﬂimms (um)
VUBLEY 3 uansA Alarm aqamLLaumamﬂad Vibration No.1 muum Alarm aeﬁ,uma 0 &4

125 um
g gl
i .
P R
? yd ] 2 i
P& I %aqﬂnsmnmmsmum Aduim -|
Al 0 value | Status < Mol | Hatdwts TTvE st utnenbibon ‘eirits Tiisptme-anchaly ] .
MmnTala
\ WUy
,:; - T 01 Low Aldrm = 6um
- 7 sl ¢ 5.9 A\ High Alafm, = 125w

gﬂﬁ 4.3 #7981 Alarm U89 Viliration No.1

4.2.1.3 mauiue Trip 'uaal.ﬁwiauﬁ'mmﬂﬁau Rack

LAUAN Trip ‘U@QLW&JﬂEjHWUiL’JﬂJMN‘] Rack Module tiiasainen Trlp sylduanalumiiee
DCS neluvioy Control Room wilouiuan Range U@z Alarm mmUummammmumi
Configuration Software Iﬂaaﬂﬂimﬂnﬂmﬁuﬂm Trip & 37 wilaldun Ramp Differential
Expansion (LP), Ramp  Differential Expansion. (HP) ' Wag Vibration #2816 Trip wB¢
Vibration No.1 uax 2. uanafivsui 4.4

e W z
k4 r
HUDUAAIN Trip v81 |} )

| Vibration No.1 ' 242 um.

1 Measure qunﬂﬂ.. I
Ul‘ﬁi\‘ln m Jﬂmx‘lﬂl., H illl
mnuufu mm

, 1828 TUANY Vibration
, No.2'1¢1 234 um.

: )
i Gap riionaaz

o ¥ 1
< @ ﬁ e = naaIMIzusHalag
v aziiviamiu v,
]
e 4-.“;1 ] | ] )
! a r PR
1}y Alert 13ionaoz / nAiN Danger 61Y}
v
HAAIM Alarm HAAIN Trip HiND

3U 4.4 Trip w84 Vibration ffiueannmih Card
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M3l Trip wes Vibration suaavmmsmumﬂmamsnmﬁt}m Danger i Card
Vibration #s9suanse Trip w81 Vibration No.1 1o 242 lulaswms wasgiudves Vibration
No.2 16 234 Ty lasims Feguil 4.4

4.2.1.4 MM15 Mark aealavaadiy
Mark aneirilalasldnsymuniiiusauaisi wazifley Code vasaetal el ivstus
mmauuumanuavli'uaammaummnwﬂawawaanmﬂ Rack msﬂw 4.5

guﬁ 4.5 Mark aeiaiia

4.2.1.5 yhmsihudh Gap mamu Hardware ‘uamuﬂaumvnamaﬂﬂsmaaﬂ

\ive1 Gap vadtRnnauiay shnsiUasuiUas LwaLUumaNaa"Lum'imwa Probe st
Local nmstiuan Gap a1uisavile 2 Wleun

1. ulagl93avn Voltage mulug TSI Tnsdailmouindiun Com uas N Yasaglnii
Maru Rack vnagumaa Card muamlusw 4.6(n)

2. \iuAlagld Feeler Gauge Tn3zezuei Local vildlaamisidey Feeler Gauge winlu
mc*ﬂanwsvmwm PrOXImlty Probe ffu ﬁw.ﬂaqmsﬂw 4.6(7) LwaLUummqaanaummmi
Lﬂaaua‘dﬂim mewmimmaUn‘sm”me“uwlﬂaumauaamya%ml,ﬂu
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(n) ()
Ui 4.6 nsifiue Gap

u

1 ey ) Y Y " A
(n) 1huAlag 1435 Tn Voltage (v) liumlaeld Feeler Gauge 197¥UENNN Local

s & d a ‘
4.2.2 AAaR93EUU TSI Nustan Control Room
° | a @ Y] a
4.2.2.1 vinm3 Off Breaker nounsznanaeday1aniouiuwIu Tag
v o 1 J ot o J - IJ s s
wnBWINI Off Breaker nauavaesmodtya nuandusuin 4.7 telasiudumsiean

< o < < v & Y @
WihgevasiviomaAsumediyanas desng TS WlWAes 100 7 wieniuwaay Tag fauandlugy
= - ) 1w Vs act o 8 w ¢ a v
7 4.8 ietloariuyaaaitlifin On Breaker TnefililéSusygidsormasiltgUunsalfsrmudemels

“YErs aciogy
sour ot

FulfiRnala afugunaol
Tnulil¥uosnimm

guinanf Jowes S v A
ln'\uﬂ..‘i'@l«mﬂ"ﬁl. y-
TwenBA k6 ko L
b G hi
Wikl -t Tradimf Y341

fud b J.f-/.ﬁ.nmjc"“u.

31Jﬁ 4.7 ¥innns Off Breaker gﬂﬁ 4.8 N3UUU Tag

4.2.2.2 msvanaglv
Uananedeyeyraeanain Rack iinlneldlunnnmedensandsguil 4.9 ndawntiufivane

w val ¢ ' < & = @ a |
sananlinderinvesgusesglagaaivansenuniuaziimstuminmiaagiwluduves
A @ al L 4 o @ 4

vowauliiadesiumudemenugunsallilidemeviodnies dagui 4.10
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JUil 4.9 msUananglwesnain Rack i Uit 4.10 maviumuntUaanslyl

4.2.2.3 Ania TSI Monitoring Rack

¥n158n Rack 1iuwes Shinkawa oenudqld Rack Tnives Bentley Nevada 3500 w211y
meauﬂumamaanmmiﬂw 4.11

Uﬁ 4.11 A1508m Rack Whunasld Rack Tuddnly

4.2.2.8 M3 Wiring anelu

maumamuamzyﬂmautmwﬂamaan’luwmaw 4.2.2.2 \{lugs Rack Sulmiiiiadhewd
ulutunoudl 4.2.2.3 m'iﬂw 4.12 vraamnuummm'imi'maaumﬂ‘lwmw'mnmaiuuaama'lu
'L'Jim'smmauuuawmammwwsmﬂm Ineen98991n Wiring Diagram Y4 TS|
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3UT 4.12 n15 Wiring @l

4.2.2.5 n3dnelv
1 @ v o/ ‘4 ‘
elliriugeunu TSI Taen1s ON Breaker Miuandlugui 4.13  dsszneudaey Rack
] o 7 . =l s E (L AJ o 1 LA v =l
MU 2 Rack Mi1n13 Wiring (3eusesuad winsunagvinmsaaelwliiug TSI desiimsasiaaeu
griou lneiisngandonlunsnsivaey fwellil

L m's*maaun'ﬁﬁmmzq‘l".uﬂamﬂlum: TS|

2. a529@8Un1T Wiring anelwanelug TS|

1) aeiideudefumesiuen wagtpionmneddruanignienseiuluUe

2) vhanglrwiasidugnéuasiniutumesiuea

3) wwaveniaglimizauiuledveanesiiuea

4) aedyaralagninusuasiuilyegsmngay

5) ﬁy’aé"lu'[uuasﬁ'huuaﬂ'uaqg’]’azmﬂ

3. avvdauneudeling TSI

1) maﬁmmsnLnaiuaza‘iﬁﬁdaannﬁaﬁawmaq’luamwﬂm

2) Socket figit1iu Terminal lauuuwe

3) lisndnvesanslvaseiuuuumaideude

4) ‘ﬁgwqﬂLLazi?'Jawaaiwﬂ'a'zLl,am'iqaq’luﬁaama%ﬁuaaﬁ‘qnﬁm

5) lumsnsieaeug TSI dountsdrelnideadimineuues aww. agsne
uenMitMsasIadeug TSI Asunisdneliuds wdwinmsdelwdng Des Adaaiing

AsIvAe Uy ffuneunisnsivany fil

1. avaadeulnluanianiusiinii Card Power Supply d1iins Error w3l

2. A19@oUntine Monitor System 1 TAITaNERNIAE e TSI 16
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11J1n 4.13 N3 ON Breaker

4.2.3 Aakeszuv TSI fvdiaad Local
4.2.3.1 yhmsun Bearing Cover saniitain3suiasugunsainiely

v1N138n Bearing Cover sanlagldiasusniilosningy Bearing Cover i winunnlal
ansasnlagldusanuld i]'1ﬂuummmsLUaauaﬂmmmmnmmmaumﬂ‘lu Fewdneuduiasy
aumaamuaqmmwmm ragnUmindsuoantng  fuads Lta.,'t'umvﬂmnm faguilt 4.14
sutuiivedaddninuiildsumstneusuidufim muumwummmﬁLﬂiuLLasaaal:u:u
AauaudAne nanuaeglilsfvaygnliljiinunsukasadadudunn
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4.2.3.2 fina Proximitor

nSARRA Proximitor vilnemsnenany Extension Cable Yauiiinennann Proximitor S a7
siaene Extension Cable vadlyi 1y Proximitor sulwimntidsvinnsaenanelnisady Proximitor
gdsulaly Proximitor m'ﬂwwmmaiwmmaﬂmu.mun,ﬁuu,uuwmﬂm msﬂw 4.15 (n) Fsinsenig
uwdenanglwiiaradiy Proximitor #lvaida Terminal Wfuuuu Terminal Strip iiNiUw 4.15 ()

Proximitor Proximitor

ExtensionCable ﬂ]lﬂﬂ Extension Cable aelv

(n) Proximitor 4a4i@ (%) Proximitor vadlu
3U# 4.15 nsdinda Proximitor

4.2.3.3 finds Extension Cable

vimswiesne  Extension’ Cable mu.am'luiﬂw 4.16 (n) lauaesay Extension Cable
YouANBONAey Timiuswinmdld Extension Cable 'uaq'lwmm"lu-mma Extension Cable 9¥gniay
aekiuvie Fixable wwum'm'iau‘lﬂaqmiﬂm 4.16 (1) maaﬂmﬂmﬂmnwmaw uaauﬂﬂmnu
Proximitor Wae Proximity Probe

(n) @18 Extension Cable (20) miuﬁ:ﬂumu Extension Cable
gﬂﬁ 4.16 M3RARAY Extension Cable
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4.2.3.4 ¥ Linearity Check 184 Proximity usiagia

Aeufnd 1rInsIaey Scale Factor ¥@4 Proximity LLﬁazﬁQLﬁa@ﬂﬂmﬂuLﬁqLﬁu (Linearity)
Teglutaeiifmumsehilagliindes Spindle Micrometer §38msweh Scale Factor @wnsn
Anldlagso iU 4.17 wadwdanmame Scale Factor anunsouandlisesui 4.18 Fafy
A8E9NIMAN Scale Factor ¥4 Vibration Proximity UUm 8 mm fiUSian Bearing NO.1

17947 Scale Factor

1. fnds Proximity Probe uu Micrometer uaguSuuiy Plate Tifgufush Proximity Probe 19
Feanauy Micrometer Tl 0 mm

2. 14 Multimeter a# Output Proximity UU Micrometer lagiiiuen GAP fias 0.25 mm wa
iaz 0.5 mm Waufs 3 mm ainvtuiinanigldann Multimeter (V)

3. maifien Range oWt uIam Scale Factor luiidavidenen Ve Max 80 % 184 Range
Gap (3 mm) uazdenn Vde Min 20 % w83 Range Gap tHesnnlurag Range 20-80% L{u
%797 Linear

.

0
= 2.4 mm (Max)
3.0x 20

100
4. 80% Range Gap 22ldA1 2.4 mm (Max) (o nilenln&dies 2.5 nm

Vi oy v @ -
20 % Range Gap 9¥lsiAi1 0.6 mm (Min) Aflasainiidilngifes 0.5 mm PRUEndlg UM 6.18

80 % Range Gap =

20 9% Range Gap = = 0.6 mm (Min)

L] 1 d v a
5. heilsiungnii Scale Factor 91nagnys
AVdce
Scale Factor =
Amm
V(Max)-V(Min 19.24-3.49
AR SN =7875 i
Gap(Max)=Gap(Min) 2,6~0.5
Plate
e
Tt Proximity Sensor /
F RO Extension Cable \\ /
1/0 KCDULE
& AT i 2 I
] 3 .
COufA o
sG/8 , I out
SHLD
FWR Proximitor® Sensor
m ;
36/8
SHUD
Back Card

1 T T .
guﬁ 4.17 N13M99999L WV Linearity Check

=il



Scale Factor 7.875 V/mm.

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00

(Vdo) 0.46 1.62 3.49 5.61 7.59 9.56 11.51 13.49 15.46 17.41 19.24 20.93 2247
-Vde

PROXDOTOR CHARACTERISTICS

LB TIyinT T 1 TIpIiaT
+ T + : M
R e e B
AR R AR i
1 i ;L i ; L ! |
B! | T I
T T T
LT LTy e ] i
- 44 LT.:..'I I‘ v a4 T“ SRS NI :
HHIHH T i
REA I 11 1] 1 1 1
LT I i I1n : ! |
XE1 IRATA N T ' it
] FiBRiRERIR IR i AT
! 1 i 5 1 \! e %_: fi
5 —‘+L nH"'{' 1 T Tt {T i j"ﬁ"i
T 1 1 1
T IR HOm
R A '
’l | | T TH T
s 2 LN T WU (LARAESS) Hons
aam, 238 c& iy T b B s s s =

1J17|l 4.18 HAAWSNITNTIADU Sca{e Factor %3 Vibration Proximity
YUIN 8 mm wmnm Bearing NO.1

4235 msmm Gap Vo4 PI'OXImI'fy Probe

m'irvmm Proximity Probe 7l Local mmmmm Gap MuhduauAuney 7 V]ﬁ]u'ﬂ"lﬂ']iﬂaﬂ
W3 Proximity aan

1. Thrust Position
‘mmsmﬂmq Thrust Pasition laetiam Zero Position %84 Rotor UIBIUIUAIAT Gap o)
‘VI']ﬂ‘l‘iEﬂﬂGN‘WJ Probe
1.1) w1A1 Zero Pasition 3¢l un3naaumIAT Scale Factor ma"mmsaﬂwaamﬂa'}wmmwwu@u
Lﬂmmwumwmmaumqmnwam 'iumaaﬂ'l-ziw 10 VDC muam’lmﬂw 4.19 LLauTﬂ'Vl 4.20
1.2) geuuiswas Thrust Position gz T fnthee DCS maﬂwm Control Room m‘atlw 4.21
%wauumvmm'icﬂﬂm mumlm 0.07-pim wangAIN1imeutl Rotor AFAeLTlUvNY Generator
mnuummmm Gap Probe il
Luaqmnm 11 mm 22dlA1 Scale Factor3.94 V/mm
Wiguussaiileseepegleain 1 mm = 394V
0 007 mm =394x007 = 02758 I
3N Gap Probe A = Zero position 984 Card + Zero position 484 Rotor
=-10 + 0.2758
=-9.7242 Vde
Gap Probe B = Zero position v84 Card + Zero position ¥84 Rotor
-10 - 0.2758
-10.2758 Vdc
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ACTUAL SCALE FACTOR 3.94 Vimm.
GAP 0.000.50(1.001.50 2,00 | 2.50| 3.00 [ 3.50| 4.00 | 4.50|5.00] 5.50| 6.00 mm.
OUTPUT | 0.508| 1.525| 3,944 | 5618 7.493 | 0.547 | 11.630]13.720] 15.801] 17.828] 10,607 22,536 22.557 - vdc.
-DCVOLT PROXIMITOR CHARACTERISTICS
A
25.000 - S — = e
20.000
L1
LA
L1
3 >
L P
15,000
/1
g
1
1
10.000 7l
4 1
J/’
11
5.000 &
1
1
,/
=
0.000 =
0.00- {050 1.00 1.50 2007 2,50 ,.300..350 4000 450 | 500 550 6.00

gﬂﬁ 4.19 n3IMn25W1 Scale Factor 484 Proximity Uu1m 11 mm w84 Probe A
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ACTUAL SCALE FACTOR V/imm.
GAP 0.00 | 0.50(1.00]1.50 2.00 | 2,50 3.00 | 3.50 | 4.00 | 4.50|5.00| 5.50} 6.00 mm,
OUTPUT | 2.509] 1.521| 3.945] 5.617 | 7.493 | 9.548 | 11.631)13.720] 15.892] 17.829] 19,607} 22.545] 22.558 = vdc.
-DCVOLT PROXIMITOR CHARACTERISTICS
A
25.000 . -
T
¥
20.000 /1
| | A1 I
r = 1
15.000 mE_12 J d
A1
l |
10.000 A
LA
|
- |
5.000 ]
(
V1

0,000 L] i {

Q00 0.50 , TOOTE0 2000 250 3000 3.50 ~.4.00. 4500 500 550 6.00

e ————h

mm.

gﬂﬁ 4.20-n57vn15%1 Scale Factor 484 Proximity 4118 11 mm 284 Probe B

EP/18

13132352

IONTH STEAR OMEXT
CUTER W TAL

INMR MTAL
MAIM STEAM TUMP.

OUTER CASIMG UPPER WETAL

OUTEN CASING LOWER

gnula 0.07 mm

TURBINE ' FATUS

CASTNG-ROTDR OTFF i MOM CARING EX0PAMNLI T
SCCENTRICITY

WL 0AD

TURBIMNE SPELD

LP GLAND STUAM TIMP.

TMLET STEAM

IC LEAR STEARM

1A LP TURBINE EXMAUST PRESS

Uil 4.21 shumdsusa Thrust Position g ul#atn DCS
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o [ LY . . as v kY @ o
MNUUVIUTTBYBINI Proximity a3y 4.22 was 4.23 Tiane Voltage TlndiAasiuaii
Ala usiiwinisBaa Proximity Tiwduauldlaunseusuls

v ol [ L \‘F""’[ 8

R Lo, LR

gﬂﬁ 4.23 N1369A1 Gap 989 Thrust Position Probe B
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2. Ramp Differential Expansion
Aeufisviinmsiaga Ramp Differential Expansion swlufewndl Zero Position
Voltage oy Tneldignsamnunil 2 weil
9N Zero Position Voltage A = (Center Gap Voltage) - (0.5XS.F)XMeter Scale Range)(sin@)
+ (S.FXBottom Range)(sin6)
Zero Position Voltage B = (Center Gap Voltage) + (0.5)(S.F)Meter Scale Range)(sinf)
- (S.FXBottom Range)(sinB)
2.1 Ramp Differential Expansion (HP)
Center Gap Voltage = - 6.5 Volt 11370 Specification Sheet

Scale Factor = 0.785 V/mm \Hosmmbuianun 25 mm ﬁmam'lugﬂﬁ 4.24
Meter Scale Range = 30 Volt 4ifasaf Range Aa (-10 &4 +20)
Hu = 9.583f 11910 Specification Sheet ilpsaniBy Ramp

Differential Expansion (HP)
Bottom Range = 10 Volt

ACTUAL SCALE FACTOR I 0.785 l Ymm.

GAP 00 | 15| 30 | 45 [“60 7.5 90 | 105] 120 | 43.5/] 150 mn,
OUTPUT | 0.821 | 2usa| 3245 . 465 | 5696 6362 8,007 L9223 {1000] 1im62 |43 057 = vde.
-DCVOLT PROXIMITOR CHARACTERISTICS
'y
15 00 ke - ;
L TS . { LA H 1
TR ; i L] i
4 T il 1 il i A i
7| H ! : INe LA L |
12 00 IE il i ‘ ¥ 1,‘ il A 3!.'I
LR L ERLTE AL L AT LT
| ! i f |
e A O R e
LT T | ] ! (L 14 }-I 1 M
1 5 1 b 1 [ 3T | s
Heb e H b 1 A TN
000 : { i & ‘ £l r.n a 1]
PR T T RO G LRI
L TR T 1Y 1] sl | b P
LT T AR LIRIT NI NAR P T
AR (ORGSR AN, (PSSR N P
] 11 I H '-‘
ooo JHLHL LTS MR A e 1
1N 1 1 ii iy i1 1 1 | 1R
({1 {! 1 ] | ! i Lk | i
] i It il i ! i { Hil
A ] [ !
B | B! t 1 T \i!‘
300 L - - e - .
LT L [ L [ L
: | | 1§ T | | | | LT
REALERIRIRIRRNRNARNTRELY LI
IR AR ] [ u.lL‘
1 1 || } i ] ] T 1 . ] | |
000 ' ' i | | L1 L
00 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
e e
mm

g‘dﬁ 4.24 nyn13u Scale Factor 9849 Proximity 1U7e 25 mm
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imsunuaadly
Zero Position Voltage A = (-6.5) - (0.5)(0.785)X30)(sin 9.5) + (0.785)10)(sin 9.5)
=-7.148 Vdc
Zero Position Voltage B = (-6.5) + (0.5)(0.785)(30)(sin 9.5) - (0.785)(10)(sin 9.5)
= -5.852 Vde
wavdussezuesia Proximity #agu 4.25 Tuans Voltage Tilndidsafumitmuanliie 2
MntuFahnsia Proximity Tvikduauldansavduls

g‘dﬁ 4,25 nradaAn Gap U8y Ramp Differential Expansion (HP)

2.2 Ramp Differential Expansion (LP)
Center Gap Voltage = - 6.5 Volt #1911 Specification Sheet

Scale Factor = 0.787 V/mm \loswanuiasuin 25 mm fouansluzui 4.26

Meter Scale Range =30 Volt Lﬁ'aﬁ’m Range A (-5 {4 +25)

41 = 9.5 991 37197N Specification Sheet esmidy Ramp
Differential Expansion (LP)

Bottom Range = 5 Volt
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ACTUAL SCALEFACTOR | 0.787 | Vimm.

GAP 00 | 15) 30| 45| 60 75 90 |105] 120 135] 150 mim,
OUTPUT | 0.921 | 2.140 | 3.225| 4462 5.696 | 6.566 | 5.106 | 9.222 [10.310] 11.758] 13 058 -vde.
-DCVOLT PROXIMITOR CHARACTERISTICS
A
156.00
/t
12.00 L
1
1
] il
9.00 afl
T
,/
6.00 -
!
’t
14
PE|
¥g
3.00 TH
’/’
L1
0.00
00 =0 20°.30..40..50..60,.7.00 B0 /90y30,0 1.0 120/ 13.0-44:0-15:0-16:0
—— ——
mm,

EUﬁ 4.26 n519n1397 Scale Factor 483 Proximity 4une 25 mm

Minsuvuaasiy
Zero Pasition Voltage A = (-6.5) = (0.5(0.787)(30)(sin 9.5)+ (0.787)5)(sin 9.5)
=(-T799 Yc
Zero Position Voltage B = (-6.5) +.(0.5)(0.787)(30)(sin 9.5) - (0.787X5)(sin 9.5)
=-5.201 Vde

uwduduszeraania Proximity. flagl 4.27 Winans Voltage Tilndldesduaniiduauld via 2 %
PNUUTWIINTEART Proximity TakkuaLltaiuisaadule
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gﬂﬁ 4.27 Msdaen Gap 484 Ramp Differential Expansion (LP)

3. Zero Speed
1 -] ar i ] s L3 = 1 -] 1 dl
Zero Speed wARNIINTIAATTTBZMNTBIIGUeTUBLANABUYINMI0ane9n WALles
< 1 o w | Lo o ' v ¥ ad v o a
Nndiluveaiashingsiuia Proximity Probe viililalaninsaiasaedsnismalwials Javinnsia
1 v 1Y) v | v v ° o @ b
szogvinalanld Feeler Gauge auninlusissy 4.28 andiildudafansyinisidenh Proximity
s al L4 3 1) | L a U ﬂ‘
Probe aandyzun 4.29 lagnasnssvessingnlavindunouninsneanun

gﬂﬁ 4.28 myinsvezlaely Feeler Gauge
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< o ol s . .
UM 4.29 simmiseaeiloniitanany Proximity.Probe

4, Casing Expansion

LVDT =tJauﬁ:uﬁauv‘r"}nﬁaamuamﬁﬁﬂﬁ 4.30° Fanrshesialaevianis Lock fs‘ht,t.miwaq
LVDT mvmmlwmnm‘w Lock Lﬂuml,mm Down Scale 'I.uiﬂ‘mﬂimﬁﬂm .32 @mwmma’u 1
L‘Uuﬁua LLa'mmwwmaLa‘u 2 Lwa Set #1 mnuumut.l,numan‘vaa LVDT m"m 5 cm Jalagldines
L‘uEJ‘iiﬂd‘i‘IJ‘Vl 4.31 mwum'!.w,ﬂu Upscale IuT‘UsLLn'smme 4.33 mmwmal,a'u 110U 50 mm
udnafivangian 2 e Set A1 santhilusunsuesvingg Scaling Voltage Tvomlualn

J al v &
5UR 4.31 msinsserlaglaieiides
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- 4
NANHNITINADUN

a u BUAVDY Transducer M)
UDY Transducer 1M

117 Configuration

' Case Expansion Transducer Adjust /

113 Configuration

| Tranaducer T
| % 3, 5 ransducer
| nect | S— {
% || BA5  Upscale Volts F022 " Downscale Volts |
Set Upkcale Voltog: | 5S¢t Downscale Voltage '
| Adjust Instructions

! Tomﬂuhluncduald full downscale voltages.
Customize...' bulton on the Case

g‘dﬁ 4.32 N11399A1 Downscale Voltage

AN 1IN AR DUN

" ) BUAVD Y Tramsdogc: r‘;lll
YOI Transducer NN

1S Conhguration

N3 Configuraiion

Direct
50

g'dﬁ 4.33 N33R Upscale Voltage

5. Eccentricity
WNsAAsa Sensor Wiada Eccentricity laansinszazie(Gap) mudtnisianialuii
al 1 < a at 4 % 2 e eF ) 2 é' 1 -] at 2/ =
Ao 1n Voltage naufiazvin1sneawa. Proximity sanuartuinAill iealumdmiunisersds
o s 1 r— TR o 5 =
9INUUTINDA Proximity Probe aanugald Proximity Probe vadludfiniunisvia Linearity Check
YV oW n:' kY o U 1 1 a 1 :J o =) !
widaandlugun 43¢ adlulasdesdmunlissosinavinsaiudouiivhnisoenssndasl -10
§ | il v g : i ° 1 w
Vde \Wewnan -10 Vde Wuril Linearity figaainnisiuinmian Scale Factor 183wa 8 mm
woldsyegvinamuiisiean1sudriainis Lock % Proximity faguil 4.35
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ACTUAL SCALE FACTOR ﬂ vimm.
GAP 0.00]0.25(0.50{0.75|1.00|1.25|150|1.75|200|225]|2.50|2.75]|3.00 mm.
QUTPUT |o046|175|3586|577| 774 | 264 |1158[1348|15.40]17 26]19 30]20 63] 22 14 - vde.
PROXIMITOR CHARACTERISTICS

-DCVOLT
*

gﬂﬁ 4.35 n13Aaee Eccentricity
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6. Key phasor

yhnsRiass Sensor Lite3n Key phasor lagn13inTsesying (Gap) meismsiamalnife
3 Voltage Aouflasvinisaenia Proximity senudiufind liiteduddiatunisdnds santu
Janen Proximity Probe a8n wiald Proximity Probe waslwmifisunisyin Linearity Check wa3
fuansluguil 436 adlulaedastmualiszamharimendunouivhnsoenaeniern -10 Ve
\ileeanen 10 Ve 1Al Linearity fignainnisiunamen Scale Factor waaa 8 mm wald
seapvinanuiidentsudaiaiints Lock a Proximity fagui 4.37

ACTUAL SCALEFACTOR 7875 §|  Vimm,
GAP 0.0010.25[0.50(0.75]11.00]1.25}1.50|1.75]2.00| 2.25 ] 2.50{ 2.75| 3.00 mm.
OUTPUT | 0.46 | 1.77 | 3.85| 5.79 | 7:74 | 9.65 | 11.50|13.48)15.40| 17:30 19.40( 20.63]| 22.14 - vdec.
-DCVOLT PROXIMITOR CHARACTERISTICS

A

25 4=

20

10

000, 025" 080, 075 1.00 "k2§ K60 175 200 2250 2500 275 3.00

d dﬂ’ 2/ 1 w
JUN 4.36 nsautitléinann1swen Scale Factor w89 8 mm
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DA

= a o
3UN 4.37 n1siias Key phasor

7. Vibration

vinsind Sensor e Vibration vimsinszesmag (Gap) saeismsTanalnihdeta
Voltage nouilazyiinisnansi Proximity eanudatiuiindrldiiie fusndmsunisensds anniuia
nan Proximity Probe 4184 Vibration u3lan#i Bearing No.1 &9 10 sanudald Proximity Probe
gaslviiiumsvi Linearity Check LLé’w'fmam'lugUﬁ 4.38 Fadushegnainiavin Linearity ves
Vibration Sensor #iusiagl Bearing NO.1 aslulaedasfmusldssesiawinvosiunaudivinnis
nemooNABA ~10 Fde 1Heaanm -10 Vde Wudil Linearity fignainmsimaumen Scale
Factor ¥eu2 8 mm Waldszegimmiiviosnisudr@eviinis Lock #a Proximity faguil 4.39

64



ACTUAL SCALEFACTOR | 7.877|  Vimm.

GAP 10.00(0.25(0.50]|0.75|1.00(1.25]1.50 1.75-T2.00 2.25]2.50(2.75| 3.00 mm.

OUTPUT | 0.46 | 1.62 | 3.49 | 5.61 | 7.59 | 9.56 | 11.51 13.49|15.46| 17.41]| 19.24| 20.93 22.47 - vdc.

-DC VOLT PROXIMITOR CHARACTERISTICS
t
25
L~
1,,
20 o
//
L1

L A
15 .

il %

//
//
rd

10 ]

LA

L~

LA
1
%
5 ¥
|
//
»
v
000 025 050 075 100 125 150 175 200 225 250 275 300
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o . v o a

4.2.3.6. "1n15Us8nau Bearing Cover LUMLAY
o . v d a ) a o €1 g a ) v W
vimsuszney Bearing Cover LANmasInAndsgUnsaling aSaseuiosuds Taeld
o ') . H Y] 1 () &

\ATUENIUBIINAA Bearing Cover fuwiinunliannsaeniagldusauls desgui 4.40

31.|ﬁ 4.40 n13Usenau Cover Bearing

4.2.4 ¥"n13IA5238aU Loop (Loop Test)

Loop Test Lﬂuﬂﬁwmaamﬁaﬁué’ummgnﬁawmmidaﬁ’mmmﬁy’ﬂuﬁmmaaﬁ’mmmﬁuww
7l TSI liFunmnwihnutasdysaewinniidnn TS Wdgunsalit System 1 sag DCS Tng
IBnsvndeuasnadeuiisnsUanany Extension Cable #i Proximitor f3gUil 4.41 sanlaifianis
Wiring anedtyqtasinmsstuuuuviellasnadeudsd
1) neaeudiyayasiidenann Field Tudh 3500 Rack
2) neaoudnygnaiidanain 3500 Rack Wi System 1
3) napudaygyaufidennaan 3500 Rack Tuss DCS

31]#! 4.41 n1sUandny Extension Cable 88n31n Proximitor
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Instruments Status Events

» [| 3500/42M Proximitor/Seismic Monitor 4TGA-ZE-3

» || 3s00/42m pr /Seismic Monit (DIFF EXP HP)
Gap

fl (empty slot)
f (empty slot)
fi (empty slot)
[l (empty slot)
[l (empty slot)
» f] 3500/33 Relay Module
» f] 3500/32 Relay Module
fl Unsupported Monitor (3500/92 Communication Gate;
v [l v4r2_TurbineSupy
» [] 3500/15 Power Supply
» [} 3500/22 TDI Rack Interface B
fl (empty siot)
» |} 3500/25 Keyphasor Monitor 4
| 3500/ g2W Provionits/Sers Javds Card
> 00/42M Proxumitor/Seismic Monitor
* | 3500/45 Position Monitor HaU ﬁa

Ramp Diff. HP

E‘Uﬁ 4.42 fregnaneuvan Extension Cable 8anaan Proximitor 71 Diff. Exp. HP

Instruments Status  Events

». B 2500/421 Proximitor/Seismic Monitor 4TGA-ZE-3

» [ 3500/42M Proximitor/Seismic Monitor (DIFF EXP HP)
Gap

fl cempty siot)
n (emply slot)
fi tempty siot)
fi (emty slot)
[ (empty siat)
[} 3500/23 Retay Module
» [} 3500/33 Relay Module
[} unsupparted Monitor (3500792 Communication Gate
* [l var2_TurbineSupv
» [} 3500/15 Power Supply
» [} 3500/22 TOI Rack Tnterface [}
[ (empty siot)
» | 3500/25 Keyphasor Monitor
* [} 3500/42M Proximitor/Seismic Monitor
8 3500/42M Proximitor/Seismic Monitor

%'maa Card ﬁ

3500/45 Position Monitor

Ramp Diff. HP

g‘dﬁ 4.43 shothwmdaUan Extension Cable 89n91n Proximitor 7 Diff. Exp. HP

nnguil 4.42 Huguanuiee System 1 uansn Gap Minlsiteuvanany Extension
Cable 88n97n Proximitor 83 Ramp Diff. Expansion (HP) 1281 Gap I -6.51 Ve sazuan
\Yu Bar Graph #iTen duguil 4.43 Wuguamiihee System 1 inmsuanans Extension Cable
88nN Proximitor 484 Ramp Diff. Expansion (HP) 2w Gap la 0.5 Vdc Faazuanadu Bar
Graph & nswWisuwasesdyaa Bar Graph ARt nmsvanane annsadudulsiin
Proximity Probe U3taas Local sia 14Ul Card ﬁdﬁuﬁ%ﬁmﬁugﬂﬁaamm Wiring Diagram
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4.2.5 N13"373&d8U Loop Function (Loop Function Test)
. d a o v ) 1
N13MIIADU LOOp Function LfJum‘swmaauLwaauaummgﬂmawadmiadammﬂmmlu

a

druvesdyaaduwndl TSI IFFumanmhauasdygyiaewiyniidann TSI lugsgunsaii
DCS uae System 1 lpgdSmsvadeusznaaousienisuananslniivds Card eanuds Simulate
yeynua1nia Proximity Probe fiu3iaas Local Tagnstieu Function Gen. w3a Power Supply
wudyeaifiunainia Sensor deAifieildain DCS waw Systen 1 awsesiivesidusiany
Aawaiataundn +1 %
4.2.5.1 M9 Loop Function Test 984 Thrust Position

75n13¥1 Loop Function Test @84 Thrust Position agld Power Supply t0usa
Simulate gy euiidau1an Proximity Probe 284 Thrust Position i Local ieldlunisnaaeu

Card Thrust Position

Power Supply ChA — ChB

PWR
COM

BUF
COM
ouT

ConEnnn

AUHGa Card Thrust Position

3Tl 4.44 m3steaneilennaau Card Thrust Position

S, o ). . d
1. Yamae In waz Com w89 Ch-A idadeya1funnain Proximity Probe 484 Thrust Position #
v PR 1 | ') o
Local aanualna Power Supply NALUUIRNY899ARE AY3UN 4.44
l AJ aZ o oo 3 s 1 i:‘ 1 v
2. UauA1 -Vdc N Power Supply mualanaanslunsaudung anduduiinaeulaain
=
System 1 uag DCS aslugnsned 4.1
o = = q’j In‘: =1 1 al
3. il uAuaAATuUADUn 1 wAlasuan Ch-A 1y Ch-B unu
WUBNE: N15VIAABY Card Thrust Position 3gfaanndauiiay Channel

4. muaasidusnIuAaNaInYBINITIRaaY Inggludasditeniieuiugesdn
¢ a 3 a Xm_Xt
910 WasludAURANaIR = =

t
. 4 .. |-149-(-1.50)
AUIUTINISNAFBU 100% Up991e70 360 x 100 = 0.667 %

o 5 4 (3 a 1 a d ] a i - 173
fatu Wesidudaiuiianatn LAy +1 % Fedednamnso Card Thrust Position Hunld

|x100

nula
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A5197 4.1 1151901597 Loop Function Test 484 Thrust Position

Rack NO. 2 Turbine Supervisory

Module Name 3500/ 42 Proximitor/Velo Monitor-Thrust Position

Slot No. 5

Channel 1 Error(%) 2 Error(%)
Point Tag Name 4TGA-ZE-2 - 4TGA-ZE-15 -
Full scale Recording -L5to 1.5mm - -1.5t0 1.5mm =
Calculated mVrms - - - -
Test 0% | -15mm - | _-1L5mm | =
Injected Voltage Signal (mVrms) | -17.51vdc | - | -5.69 vdc | -
System 1 Display -149mm | -0.67 | -1.49mm | -0.67
DCS Reading Output/mA Qutput -L5mm 0 -1.5mm 0
Alarm 1/Alert Status (ON/OFF) yes e yes -
Alarm 2/Danger Status (ON/OFF) no - no -
Test 50% Omm | 2 Omm -
Injected Voltage Signal (mVrms) | -11.6vdc | 5 | -11.6vde | -
System 1 Display [~ Jomm —] 0 |  Omm | 0
DCS Reading Output/mA Output Omm 0 Omm 0
Alarm 1/Alert Status (ON/OFF) no - no -
Alarm 2/Danger Status (ON/OFF) no - no -
Test 100% e ismm. ] | 15mm. ]
Injected Voltage Signal {(mVrms) | -5.69vdc | - | -17.51 vdc | -
System 1 Display | -1.49mm | -0.67 | -1.49mm -0.67
DCS Reading Output/mA Output -1.5mm 0 -1.5mm 0
Alarm 1/Alert Status (ON/QFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) no - no

Test Alert | -09mm | - | 0.9mm -
Injected Voltage Signal (mVrms) | -63vdc | < -16.9Vdc | -
System 1 Display _ -0.9mm | 0 ~09mm | 0
DCS Reading Output/mA Qutput -0.9 mm 0 0.9mm 0
Alarm 1/Alert Status (ON/OFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) no - no

Test Danger

Injected Voltage Signal (mVrms) n/a n/a n/a n/a
System 1 Display

DCS Reading Output/mA Output

Alarm 1/Alert Status (ON/OFF)

Alarm 2/Danger Status (ON/OFF)

N13ATUIN Voltage mﬂumiwmaau Card Thrust Position
1. ¥R Scale Factor 84 Proximity Probe
. o o
2. Awsseginanagldlunisvadeuainaunisi 4.1
Gap Probe A = Zero Position 484 Card + Rotor Position
Gap Probe B = Zero Position %84 Card - Rotor Position (4.1)
pnfatatu MIneaau Thrust Position Card A1svey +1.5 mm

Scale Factor
Zero Position Voltage

= 394 V/imm
-11.6 Vde (w1310 Specification Sheet)
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ynsunuaagly
\ilaa91n%a Probe 11 mm axiien Scale Factor 3.94 ¥/mm
Weouussaiplasewhazlain  1mm = 3.94V
1 1.5mm = 394x15=591V
ﬁ'f»ﬂﬂlsu Gap Probe A = Zero Position %89 Card + Rotor Position
=-11.6 + 591
= -5.69 Vde
Gap Probe B = Zero Position 994 Card - Rotor Position
=-11.6-5091
= -17.51 Vdc

4.2.5.2 M1 Loop Function Test w4 Ramp Differential Expansion

A8n15vi1 Loop Function Test was Ramp Differential Expansion a¢l% Power Supply
{Hush Simulate dtyanaiidanain Proximity Probe w89 Thrust Position 7l Local uitaldlunns
nedau Card Ramp Differential Expansion

Power Supply

Power Supply ChA

PWR

(1]

BUF
COM
ouT

@1und3 Card Ramp Diff. Expansion

E‘Uﬁ 4.45 N15aAUWIBY Proximity Probe it Ramp Differential Expansion

1. Yamane Com uag In ﬁeiqé’zyzynzummn Proximity Probe 989 Ramp Differential Expansion
7l Local 88n97n CH-A uaz CH-B udarte Power Supply fisumisinaquasqasie faguil 4.45
2. WA Zero Position Voltage 31naun157 (4.2)
Zero Position Voltage A = (Center Gap Voltage) — (0.5)S.F)(Meter Scale
Range)(sin®) + (S.F)(Bottom Range)(sin@)
Zero Position Voltage B = (Center Gap Voltage) + (0.5)(S.F)Meter Scale
Range)(sin®) - (S.F)Bottom Range)(sinB) (4.2)
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Fa9ENY
Center Gap Voltage = - 6.5 Volt 41311 Specification Sheet

Scale Factor = 0.785 V/mm ilesaniduivun 25 mm
Meter Scale Range = 30 Volt \{lasan Range A8 (-10 &3 +20)
N = 9.5 8371 W19N Specification Sheet Wlosnnidu Ramp
Differential Expansion (HP)
Bottom Range =10 Volt
vinsunuatasly
Zero Position Voltage A = (-6.5) - (0.5)(0.785)(30)(sin 9.5) + (0.785)(10)(sin 9.5)
= -7.148 Vde
Zero Position Voltage B = (-6.5) + (0.5X0.785)(30)(sin 9.5) = (0.785)(10)(sin 9.5)
= -5.852 Vde

3, 1 Zero Position Voltage ilsurldlunasAiuium Voltage fisumisaineg wieldlunis
A31980U Card Ramp Differential Expansion Inaduanilfianaunisd (4.3)

Input Ch-A = - Zero Position Voltage + (Diff. Expansion Value x S.F x sinB)

Input Ch-B = - Zero Position Voltage - (Diff. Expansion Value x S.F x sinB) (4.3)
WNeEne): S.F = Scale Factor
fI8E199U N3viadeu Card Ramp Differential Expansion fissey 20 mm
Scale Factor = 0.785 V/mm \leanniduiivung 20 mm
Diff. Expansion Value = 25 mm
Hu = 9.5 831 U111 Specification Sheet ey Ramp

Differential Expansion (HP)

msunuAagiy
Input Ch-A = - 7.148 + ( 20 x 0.785 x sin 9.5°)
=-4.56 Vdc
Input Ch-B = - 5.852- ( 20 x 0.785 x sin 9.5°)
= - 8.44 Vde

' oo w P |
4. Usuen Input Ch-A uae Input Ch-B firnuiulanuma1i 4.2 way 4.3 iWevindau Card
Ramp Differential Expansion (LP) uaz (HP) muaeiu Ty Power Supply usazdiiaidy
N13M3388U Ramp Differential Expansion Card
tufinAriiladann DCS uay Systern 1 aslumsnait 4.2 uas 4.3
o «d a 1 al P at il g )
Auneiidudanuianainnnivagey  laeglutesdidendieuiutesdin Tundend

8t Ramp Differential Expansion Card (HP)
Xm—X¢

x 100
|20.11—20

¢ @ (3 a
N WWaTEUAAIUNANAR =

t

AuaafinIsnaasu 100% vesarldin x 100 = 0.55 %

s 5 - I = é 1 o . . .
Aty Wesidudanuiianan Ly +1 % Fsdednawnsad Ramp Differential Expansion
Card funlgaule
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519 4.2 319V Loop Function Test 984 Ramp Differential Expansion Card (HP)

Rack NO. 2Turbine Supervisory

Module Name 3500/45 Position Monitor-Differential Expansion (HP)

Slot No. 6

Channel 1 Ermror(%) 2 Error{%)
Point Tag Name ATGA-ZE-3 - ATGA-ZE-14 -
Full scale Recording -10to 20mm - -10to 20mm -
Calculated mVrms - - -

Test 0% __-10mm_ - | -10mm | -
Injected Voltage Signal (mVrms) -8.45\ 2 -4.55Vdc .
System 1 Display -10.04 mm 0.4 -10.04 mm 0.4
DCS Reading Output/mA Output -10.04 mm 0.4 -10.04 mm 0.4
Alarm 1/Alert Status (ON/OFF) no - no

Alarm 2/Danger Status (ON/OFF) no - no

Test 50% _omm __} 3

Injected Voltage Signal (mVrms) _-2.15Vvdc -

System 1 Display 0mm 0

DCS Re ading Output/mA Output 0mm 0

Alarm 1/Alert Status (ON/OFF). no -

Alarm 2/Danger Status (ON/OFF) no - no

Te st 100% | 20mm___| S mm | -
Injected Voltage Signal (mVrms) 3 C - - c -
System 1 Display ITmm 0.55 .11 mm -0.55
DCS Re ading Output/mA Output 19.85mm 0.75 19.85 mm 0.75
\Alarm 1/Alert Status (ON/OFF) yes - yes 2
Alarm 2/Danger Status (ON/OFF) yes - yes -
Test Alert Gov Side) .8mm 4 [T 8mm | -
Injecte d Voltage Signal {(mVrms) [ 810vdc | - < c -
System 1 Display | -803mm | 0.375 -8.03mm 0.375
DCS Re ading Output/mA Output -8.03mm 0.375 -8.03 mm 0.375
|Alarm 1/Alert Status (ON/OFF) yes - yes .
Alarm 2/Danger Status (ON/OFF) no - no

Test Alert (Gen Side) ~ - [ 15mm -
Injecte d Voltage Signal (mVrms) - - - -
System 1 Display 15.01mm __ 0,067 ¥ 1 mm = 0
DCSReading Output/mA Qutput 15.010mm 0.067 15.01 mm 0.067
Alarm 1/Alert Status (ON/OFF) yes - yes

Alarm 2/Dange r Status (ON/OFF) no no

Test Danger (Gov Side) —-88mm__ | - -88mm | -
Injected Voltage Signal (mVrms) -EE - ~4.71vd -
System 1 Display —_-88mm 0 — -8.8mm 0
DCS Re ading Qutput/mA Qutput -8.8 mm 0 -8.8mm 0
Alarm 1/Alert Status (ON/OFF) yes - yes

Alarm 2/Dange r Status (ON/OFF) yes - yes -
Te st Danger (Gen Side) [__158mm__| - 15.8mm___| -
Injected Voltage Signal (mVrms) %_ 2 <
System 1 Display — 15.86mm___ 0.38 _1586mm__ 0.38
DCS Reading Output/mA Output 15.86 mm 0.38 15.86 mm 0.38
Alarm 1/Alert Status (ON/OFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) yes - yes -
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As1afl 4.3 3NV Loop Function Test 484 Ramp Differential Expansion Card (LP)

Rack NO. 2 Turbine Supervisory

Module Name 3500/45 Position Monitor-Differential Expansion (LP)

Slot No. 7

Channel 1 Error(%) 2 Error(%)
Point Tag Name 4TGA-ZE-4 - ATGA-ZE-16 =
Full scale Recording -5to0 25mm - -5to 25mm -
Calculated mVrms - - - -
Test0% | -5mm___| - [ -5mm___| -
Injected Voltage Signal (mVrms) [-84a5vdc | - C_-a5svdc 1 -
System 1 Display [ -5.04mm__| 0.8 [ -5.04mm | 0.8
DCS Reading Output/maA Output -5.00mm 0 -5.00mm 0
Alarm 1/Alert Status (ON/OFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) yes - yes -
Test 50 % [ Ommat . L. O0mm | -
Injected Voltage Signal (mVrms) - - -
System 1Display L 0mm___| 0 | Omm | 0
DCS Reading Output/mA Output 0mm 0 0mm 0
Alarm 1/Alert Status (ON/OFF) no - no -
Alarm 2/Danger Status (ON/OFF) no - no -
Test 100% [ 25mm___] - -
Injected Voltage Signal {mVrms) - -
|System 1 Display [ 25.06mm__ 0.24 0.24
DCS Reading Output/mA Output 24.89 mm 0.44 0.44
Alarm 1/Alert Status (ON/OFF) yes - -
Alarm 2/Danger Status (ON/OFF) yes - -
Test Alert (Gov Side) [ -imm . 1] - -
Injected Voltage Signal (mVrms) - -
System 1 Display T Imm | 0 0
DCS Reading Qutput/mA Output -1mm 0 0
Alarm 1/Alert Status (ON/OFF) yes - -
Alarm 2/Danger Status (ON/OFF) no - -
Test Alert (Gen Side) [~ 20mm___} - 2
Injected Voltage Signal (mVrms) L_-520Vdc | - -
System 1 Display [ 20.06mm | 0.3 03
DCS Reading Output/mA Output 20.07 mm 0.35 0.35
Alarm 1/Alert Status (ON/OFF) yes - -
Alarm 2/Danger Status (ON/OFF) no - -
Test Danger (Gov Side) [T -18mm__| - [ -18mm | -
Injected Voltage Signal (mVrms) [ 803V 2 [ -ao7vdc | -
System 1 Display [A8mm | 0 [CSA8mm | 0
DCS Reading Output/mA Output -1L81mm 0.56 -1.81mm 0.56
Alarm 1/Alert Status (ON/OFF) yes - yes_ -
Alarm 2/Danger Status (ON/OFF) yes - yes -
Test Danger (Gen Side) L_208mm__| F L_208mm | =
Injected Voltage Signal (mVrms) - - = -
System 1 Display — 20.85mm___ 0.24 | 20.85mm _ 0.24
DCS Reading Output/mA Output 20.85mm 0.24 20.85mm 0.24
Alarm 1/Alert Status (ON/OFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) yes - yes -
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4.2.5.3 N3 Loop Function Test %84 Speed Monitor

78n13% Loop Function Test 984 Speed Monitor a¢l4 Funtion Gen. 18uda Simulate
dynaufidennann Proximity Probe waa Speed Monitor #1 Local ttel#lunisnaaey Speed
Card

: ChA ChB
Function
GEN. Jﬁ PWR
s ) e e IN

% CoM
| BUF
CcCoM
ouT

)

MUYaq Card Speed

sUil 4.46 masieaneLiteviadeu Speed Card

1. Yanans In uag Com fidsdyeuaauanaan Proximity Probe 71 Local w89 %2 Speed 8an
2 rsimaﬁﬁqgﬂﬁ 4.46 \evngay Speed Card

3. {aurn Frequency 189 Function Generator AuA1s14#l 4.4 &ai]

4. gl Speed Monitor annvutuiindrastuaisteil 4.4

5. yhileudueusfuneuit 1 widsuan Ch-1 iy Che2 uny

n1sAMIRI
Aty auyAlilaiisey 3000 seudewd wlaufumiiy Hz

970 3000 =X x LMo 60 (Fwuiluiiey) = 3000 Hz
min 60 sec

6. Muwmaiidudmuianainainnvedey lnegludesdiBeuieuiudesdin

3 3 a X _-X
90 Wesidudanuianan = I-—";{—t x 100
¢
. d s 3999.9—-4000
FuUTINISVIREBY 100% Ya3awlai ~2o00 | X 100=0.0025 %

o .lj & o 1= 4 1 o A‘ 2/ b 4
Aty WasiGurimuianain Ty 1 % Fsfiednanunsat Speed Card Hunlgfanls
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ATl 4.4 511579015917 Loop Function Test 983 Speed Card

Rack NO. 2 Turbine Supervisory

Module Name 3500/50 Tachometer Module-Zero Speed

Slot No. 9

Channel 1 Error(%) 2 Error(%)
Point Tag Name ATGA-SE-12 - 4TGA-SE-13 -
Full scale Recording 0-4000 RPM - 0-4000 RPM -
Calculated mVrms 0-4000 Hz 0-4000 Hz -
Test 0% | 1RPM | 1RPM -
Injected Voltage Signal (Hz) | 1Hz ] - 1Hz l -
System 1Display | 0.99RPM | 1 | 0.99RPM | 1
DCS Reading Output/mA Output -1RPM 0 -1RPM 0
Alarm 1/Alert Status (ON/OFF) no - no -
Alarm 2/Danger Status (ON/OFF) no - no -
Test 50% | 2000 RPM - 2000 RPM -
Injected Voltage Signal (Hz) [ 2000Hz | - [T2000Hz | -
System 1 Display | 2000RPM | 0 ["2000RPM | 0
DCS Reading Output/mA Output 1997.4 RPM 0.13 1997.4 RPM 0.13
Alarm 1/Alert Status (ON/OFF) . [ = .
Alarm 2/Danger Status (ON/OFF) - - - -
Test 100% 4000RPM " | - 4000 RPM

Injected Voltage Signal (Hz) [ 4000Hz ] - _[4000Hz |

System 1 Display [3999.9RPM | 0.0025 [3999.9RPM | 0.0025
DCS Reading Qutput/mA Output 3978 RPM 0.55 3978 RPM 0.55
Alarm 1/Alert Status (ON/QOFF) - -

Alarm 2/Danger Status (ON/OFF) - - -

Test Alert [ IRPM ] STRPM

Injected Voltage Signal (Hz) 0Hz P D gt}

System 1 Display | ORPM 0.33 | ORPM_ | 0.33
DCS Reading Output/mA Qutput ORPM 0.33 0RPM 0.33
Alarm 1/Alert Status (ON/OFF) yes yes

Alarm 2/Danger Status (ON/OFF) no no -
Test Danger

Injected Voltage Signal (Hz)

System 1 Display nfa n/a n/a n/a

DCS Reading Output/mA Output

Alarm 1/Alert Status (ON/OFF)

Alarm 2/Danger Status (ON/OFF)
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4.2.5.4 n1591 Loop Function Test ¥84 Case Expansion
38n15vi1 Loop Function Test ¥a4 Case Expansion agvilasmsaiuinumanyes LVDT

'UAL'JﬂJ Local LWE]L%'LIﬂ']‘iﬂﬂﬂﬂUﬂ’ﬁ'UEl'lUCﬂ'J‘llad Case

Castng Auwda Card Casing Expansion

REGGELE
DTGOBEG

noUANRDY

31]"7'! 4.47 mM3eaeiievadey Card Casing Expansion

1. Uanane Com WAy Rec Masdryanailuil System 1 sonfewileth Multimeter ssena
Aunad Card Casing Expansion memmﬂu‘lwﬁ'l (Vdc) muam’[uww 4.47

2. Y WeavEBNAYUIN 10 mm AnfasERILNUMED LVDT A Case #iuStia Local uavsnu
AsUIWA (Vde)

3. uAMAuRUITeMBLvERTiar 10 mm andutuiindraduniseit 45 AU
e 50 mm 199370 Case amnsaeslfasgauindn 50 mm
Usznauany Com wag Rec LU1aaLAs

5. Amnuesidudanufianainanmvedey lneglutesdi@onfiuiudesdin

'3 « a X —X
70 LﬂﬂiL%UﬂﬂTllJNﬂwa'lﬂ = ImX_t x 100
t
o o v, 13999.9-4000
ANUIUNAITVIRERU 100% ‘ZJ'ENQSlWJ’I ———me | % 100 = 0.0025 %

4000
gty Weslusnuianatn Lidu +1 % Fediednaunsadr Casing Expansion Card 1

ynldaule
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ANT197 4.5 1151901597 Loop Function Test 984 Casing Expansion Card

Rack NO. 2 Turbine Supervisory

Module Name 3500/45 Position Monitor- Casing Expansion

Slot No. 8

Channel 1 Error(%) 2 Error(%)
Point Tag Name 4TGA-ZE-5 - Spare

Full scale Recording 0-50 mm -

Calculated mVrms -0.73t08.15Vdc -

Test 0% _ Omm | -

Injected Voltage Signal (mVrms) [ -0.73vdc_| - n/a n/a
|System 1 Display __Omm | 0

DCS Reading Output/mA Output Omm 0

Alarm 1/Alert Status (ON/OFF) no -

Alarm 2/Danger Status (ON/OFF) no

Test 50% | 25mm |

Injected Voltage Signal (mVrms) - | _3.71vdc | -

|System 1Display [ 25mm | 0 n/a n/a
DCS Reading Output/mA Qutput 25 mm 0

Alarm 1/Alert Status (ON/QFF) yes -

Alarm 2/Danger Status (ON/OFF) no

Test 100% SOmm -

Injected Voltage Signal (mVrms) 815vdc | =

System 1 Display | S0mm | 0 n/a n/a
DCS Reading Output/mA Output 49.56 mm 0.88

Alarm 1/Alert Status (ON/OFF) yes -

Alarm 2/Danger Status (ON/OFF) yes -

Test Alert I 30mm - -

Injected Voltage Signal (mVrms) |_4_.§ Vde | -

System 1 Display | 301mm | 0.33 nfa nfa
DCS Reading Qutput/mA Output 30.1mm 0.33

Alarm 1/Alert Status (ON/OFF) yes -

Alarm 2/Danger Status (ON/OFF) no -

Test Danger

Injected Voltage Signal (mVrms)

System 1 Display n/a nfa n/a nfa
DCS Reading Output/mA Output

Alarm 1/Alert Status (ON/OFF)

Alarm 2/Danger Status (ON/OFF)

4.2.5.5 M1 Loop Function Test ¥4 Eccentricity
A®n15¥1 Loop Function Test. w84 Eccentricity. 314 Funtion Generator {udn
Simulate gy auildatann Proximity Probe w8 Eccentricity 71 Local eléluntsvadau
Eccentricity Card
1. Uanay In uay Com 7ldsdaygy1aianann Proximity Probe 1 Local %ed Eccentricity 8en
wasme Function Gen. iU Multimeter L‘?’J’ﬂﬂﬁdgﬂﬁ 4.48
2. Haf Vrms puansedi 4.6 91 Function Gen. e Simulate dayey18uaInI Proximity Probe
\91g Card Eccentricity
3. ufinAiiléaslumsed 4.6
muaiesiiuirnuianainainniamageu tnegludesdideniisuiudesdi
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ChA ChB

Function
GEN. PWR
e l IN
| | COM
= -
r- @ BUF
. — E COM
Multimeter i i % St
= =
e

Auwda Card Eccentricity

o | < il
JUN 4.48 maneaginennday Eccentricity Card

s . & Xm=X,
N Wesidudmuianais = I_T_T.‘_._...E x 100
t
/ . 1199.93-200
ATINNITNAFBU 100% 2a33¥leqn i A 100 = 0.035 %

O 5 L3 (3 = e d‘ I ) 5 ; k4 v
sty Wesiudmuiawain biliu 1 % eiedtanunau Eccentricity Card il amle

N75A1I0INT Vrms

1. A1 Scale Factor 984142 Proximitor

2. yhmsileutyaRlasesdifiaman Vems dwmsunisadannsameasu Eccentricity

Card
deeay auyAliel Scale Factor Wiy 7.87 W/mm damiuwa 8 mm way Eccentricity il
Range Tud4 0-0.2 mm
Tuiitlazendegseiian Gap 9 0.2 mm \iNoe Vems
Weulydalasesdaglddszesiauaouly 1 mm axvinlii Voltage Wieull 7.87 ¥

Fefudnszesvhaudeuly 0.2 mm 92l Voltage iy ﬂfﬂ - 1.574 Vp-p
3. wias Vp-p \Uu Vrms Inenisih 2v2 Tumsen 7p-p

v “ 1.574
Al 1.574 Vp-p Ao 575 = 0.5565 Vrms

5.8 a o | = Vo v ' o
4. PNUUAIUNIUMUIEDUY Teazlamiareenunneandludedunivennsiesn 4.6
5. @59AN51N 4.6 fail
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A15197 4.6 M519N159 Loop Function Test 484 Eccentricity Card

Rack NO. 2 Turbine Supervisory

Module Name 3500/42 Proximitor/Velo Monitor-Eccentric

Slot No. 4

Channel 1 Error(%) 2 Error(%)
Point Tag Name 4TGA-ZE-1 - Spare

Full scale Recording 0-200 um -

Calculated mVrms - -

Test0% | Oum | -

Injected Voltage Signal (mVrms) | OmVrms | - n/a n/a
System 1 Display | Oum | 0

DCS Reading Output/mA Qutput 0um. 0

Alarm 1/Alert Status (ON/OFF) no -

Alarm 2/Danger Status (ON/OFF) no -

Test 50 % | 100um -

Injected Voltage Signal (mVrms) [ 278.2 mVrms| -

System 1 Display | 99.21um | 0.79 n/a n/a
DCS Reading Output/mA Output 99.26 um 0.24

Alarm 1/Alert Status (ON/OFF) yes -

Alarm 2/Danger Status (ON/OFF) no -

Test 100 % [ 200um "] >

Injected Voltage Signal (mVrms) [556.5 mVrms| 4

System 1 Display [ 19993 | 0.035 nfa n/a
DCS Reading Output/mA Output 200 um 0

Alarm 1/Alert Status (ON/OFF) yes

Alarm 2/Danger Status (ON/OFF) no -

Test Alert 3 r: _75um ].

Injected Voltage Signal (mVrms) L,Zl.LmMuns,J -

System 1 Display L2 750m | 0 n/a n/a
DCS Reading Output/mA Output 75um 0 e
Alarm 1/Alert Status (ON/OFF) yes -

Alarm 2/Danger Status (ON/OFF) no -

Test Danger ~

Injected Voltage Signal (mVrms)

System 1 Display n/a n/a n/a n/a
DCS Reading Output/mA Output

Alarm 1/Alert Status (ON/OFF)

Alarm 2/Danger Status (ON/QOFF)

4.2.5.6 M5¥1 Loop Function Test 84 Vibration

38n19¥1 Loop Function Test 484 Vibration 9¢14 Funtion Generator iudia Simulate
oy euiidasnann Proximity Probe 184 Vibration #1 Local titeldlunismaaeu Card Vibration
Tuiliezenfegransin Loop Funtion Test ¥aia Vibration 7 Bearing NO.1 way NO.2

79



n15unaau Vibration Card

; ChA ChB
Function
GEN. PWR
= = |N
S [[S] com
6] [&] or
_ —| = ’i com
M hcter
‘ = =

AN Card Vibration

;ajJﬁ 4.49 masiorneLitavaday Vibration Card

1. Uamane In waz Com idedryanainann Proximity Probe 1 Local 984 Vibration aanuazsie
Function Generator fiu Multimeter L?’J”]‘lﬂﬁdgdﬁ; 4.49

2. $aF Vrms a1uen3197 4.7 91 Function Gen. ifia Simulate @qyiaia1nia Proximity Probe
L?‘J"]Ej Card Vibration

3. YuiinAritldastumnsil 4.7

4. dnaueiidudianufianainiinnisnaaey laugludesdideafisuiudesdi

¢ 2 a Xm—Xt
0 LUDILTUARIUNANENA = _';{"_ x 100
t
3 4 we  |397.79-400
ATUIVINITNAdRU 100% 'U@\ﬁ]ﬁlﬂqq _4'6'0——' x 100 = 0.56 %

o 5 L3 & - 1 a d' 4 ] i : L L g
PN Lﬂasﬁummmwﬂwmm Tidu1 % ‘UQﬁE]’)’]ﬂ']iJ’]‘iﬂU? Vibration Card U!.I'ﬂ‘ﬁﬂiﬂﬂ

NISANIUNT Vims

1. A1 Scale Factor Y8432 Proximitor

2. ¥msiieuliydRlasendiienian Vrms dmunisadresnnsrmaaeu Card Vibration
fegaty ausiliAn Scale Factor Winfiu 7.87 W/mm dwiuiia 8 mm uaw Vibration i Range
Tute 0-0.4 mm

Tuilizensoefien Gap 7 0.4 mm e Vrms
WisuswgRlasensdagliinssesiauasuly 1 mm svili Voltage wasull 7.87 ¥

Fadudnsvsinaudeulu 0.4 mm awvinlil Voltage wWasuly ﬂ:ﬂ -3.148 Vp-p
3. wUad Pp-p \Ju Vrms Tnennsth 2v2 Wmsen vpp
v o 3.148
2lain 3.148 Vp-p fie 57 = 05565 Vrms

ﬂl‘/’ o A o | 4 4 Ve o 1 =l A
4. NUUATUIUNATUNUIDUS ‘U\'ﬁ]%lﬂﬂ’]La‘ut".]E]ﬂiJ’]ﬂ\ﬂLLE‘lﬁd'LU‘UENﬂLLﬂQ‘B?JQWITI\W] a.7
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%) - -
5. @5799157197 4.7 fi9l

A15197 4.7 M319M591 Loop Function Test wes Vibration Card

Rack NO. 1ST-Main Turbine

Module Name 3500/42 Proximitor/Velo Monitor-Radial Vibration

Slot No. 3

Channel 1 Error(%) 2 Error(%)
Point Tag Name 4TGA-VE-1 = 4TGA-VE-2 =
Full scale Recording 0-400 um - 0-400 um -
Calculated mVrms . - - -
Test 0% | Oum™1 . | Oum | -
Injected Voltage Signal (mVrms) [Covims | - [ Ovims | -
System 1 Display | oum 0 = Oum._ w 0
DCS Reading Output/mA Output Oum 0 Oum 0
Alarm 1/Alert Status (ON/OFF) no - no -
Alarm 2/Danger Status (ON/OFF) no - no -
Test 50% | 200um. | > | 200um. | -
Injected Voltage Signal (mVrms) [356.5 mVrms| - 356.5 mVrms| -
System 1 Display , |_199.82 um. | 009 || 20003um. || 0015
DCS Reading Output/mA Output 199 um. ‘ 0.5 200 um. 0
Alarm 1/Alert Status (ON/OFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) no - “no -
Test 100% | 400um, | 3 | 400um. | -
Injected Voltage Signal (mVrms) 3 1112.82 mVrms -
System 1 Display 1 397.79um. | 0.56 | 399.20um. | 0.2
DCS Reading Output/mA Output 398 um. 0.5 399.4um. | 0.15
Alarm 1/Alert Status (ON/OFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) yes - yes -
Test Alert I 125um. | - "~ 125um. | -
Injected Voltage Signal (mVrms) [349.5 mVrms| - 347 mVrms | -
System 1 Display | 125.99um. | 0.79 125.04 um. | 0.03
DCS Reading Output/mA Output 125 um. 0 125um. 0
Alarm 1/Alert Status (ON/OFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) no - no -
Test Danger | 250um. | . 250um. | -
Injected Voltage Signal (mVrms) 699 mVrms - 699 mVrms -
System 1 Display 249.88 um. | 0.05 251.48 um. 0.59
DCS Reading Output/mA OQutput 250 um. 0 251 um. 0.39
Alarm 1/Alert Status (ON/OFF) yes - yes -
Alarm 2/Danger Status (ON/OFF) yes - yes -
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4.2.5.7 N15¥11 Loop Function Test 984 Key Phasor

781391 Loop Function Test w84 Key Phasor ¥l Funtion Generator tTusia
Simulate #yay1fldeunnain Proximity Probe w84 Key Phasor 1 Local ileldlunisnaasy
Card Key Phasor
n1svimaey Key Phasor Card

; ChA ChB
Function
v GEN: PWR
e =
ﬁ _é_ com
j =] Hg BUF
ot coM
=] o
==

AUNS Card Key Phasor

3U#l 4.50 mssiaaneiiianaday Key Phasor Card

J 1 L . . A
1. Yamay In uaz Com MawEna 1NN Proximity Probe % Local %81 Key Phasor aan
cz v a v 1 o J

270 CH-A v n1UWae Key Phasor Card Ltmmawiﬁmgﬂw 4.50

' - cJ o Voas J
Uaue Frequency 984 Function Gen. Mum1sWAMMUA LRIl
91UAM Key Phasor Monitor anatiuduiinAtadlunisish 4.8
o §f & [ - 1 = =l [ [}
Annuesiduinmiawainnnnvegeu Insgluresdweniivuiugesdin

« <« = X ._X
70 Lﬂﬂikiuﬂﬂ?ﬂuﬂﬂ'ﬂﬂ’]ﬂ = |_m__§_ x 100
t
s o +, |3000-3000
AUIUNNIIVIAdBY 100% 2893zlA7 _3_0'00_ x100=0 %

sty WeTudmaiRenan iy 1 % Yafiednannsati Key Phasor Card tanlgaldt

M3AMI
Megaty auyAlviiiniaseu 1,500 seuseuni ulandumize Hz

990 1500 2%« 1M g Gruauiluiley) = 25 Az
min 60 sec
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A997l 4.8 A1519159 Loop Function Test ¥a4 Key Phasor Card

Rack NO. 2 Turbine Supervisory

‘Module Name 3500/25 Enhanced Keyphasor Module

Slot No. 3

‘Channel 1 Error(%) 2 Error(%)
Point Tag Name (Input) 4TGA-SE-20 -

‘Full scale Reading 0-3600 RPM - n/a
Calculated mVrms 60 Hz -

Test 0% (rpm) | 60RPM | -

|Injected Voltage Signal (Hz) [ 1Hz | - n/a
|System 1 Display | 60RPM | 0

Test 50% (rpm) | 1800RPM | -

Injected Voltage Signal (Hz) | 30Hz | - n/a
System 1 Display | 1800RPM | 0

Test 100 % (rpm) | 3600RPM z

Injected Voltage Signal (Hz) [ edHz | - n/a
System 1 Display |_3600RPM. | 0
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=
uni 5
NAN1SALTEUITY

: ' =t ar dn}lv o a n‘j P -t = cf
Tuunilagnanfwadwsalannnisdndurumutuneuluun? 4 Fswasiduavesuni
awUsznaulumenadnsuainisuiuugessuy TSI nedueninwasuasyeninag

5.1 HAYBINTIAAT BN AN AL TRq

mntumsumssiueluhei 4.1.1 vlildnansiunuiuenassulssneuluse
WWU9U (Schedule) Loop Test uay Check List M3davinianans Function Test way Check List U84
uiazgunsal wazunuiansiduansln (Wiring Diagram)

5.1.1 wHu9 U (Schedule)
& o w - v oa g u - o ° ) P
uwiuuRsiluenansnInws e e s D 1 TUN TN EinTEwI Nt nen . (Shutdown) S2UU
I L £ s A d o 1 ot AU - o s 4
Tuwsiayiu TasenansavUseneulumeiun viunaznssithusiasu yarain3uleveulumsviteu ui
- '+ v o Y W =
WEBLAETIANNY T TulaSadunu fgui 5.1

01-10-18

06-10-18"
05-10-18

Install TSI Measurement [Local)
Install TS! Monitoring Rack
TSI Site test

Final Report

06-10-18.

Install TSI Measurement Local)
Install TSI Monitaring Rack

TSl Site test

Final Report

121018

7Days Open Beoring Cover

MMIOMTFA

TP 4 nstal Bearing Cover nas.
TP.3 Plan Outage F
TP.3 Remove Bearing Cover nna-s. [ & [ |

35! Impravement Project W ] 1735 Doys ay contoct:

7Days Open Bearing Cover

Final Report TP.3

TP.3 Install Bearing Cover nna-g.
e

z 3 4 5
gﬂﬁ 5.1 WU U (Schedule)

4 1 4 [} at s v ¥ s o
ngun 5.1 ludwieglunsevduasfadwddguazivliinluinguszasdveanisdn v
LOAANSLNUIUTY TS wasBunnall
= o d
KUWAY 1 LAt Tunuasifau
o A o s 5
NUELAY 2 Uanan1svinunazaseyinluiuiug
du a ° ¢ o o
nneaY 3 uanstisyaransuiaveulunmsvirnu Fezvenfuununiivi
w o - d
NUNBLEY 4 LandiunSuauLasasadu
& o v oo & LY o s I
wUBLaY 5 wansteguiuiunsndusasdalunisvinausingn

5.1.2 1@ng15n19M57989U Loop (Loop Test)
@ - =) - - o &
18Na13 Loop Test Aam1319% 5.2 damelunsaziisvazidun aall

nunelaY 1 uanteansuvesgunal
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WA 2 wanaiauiivinnsings Tnedl STG azuuneis U Steam Turbine
WUBLaY 3 Lans Tag ﬁa%maswaastﬁaﬂqﬂnszﬁ

WAL 4 uansdan1suanawasan Local w1l 3500 Rack (From Field to 3500)
WNBLAY 5 Uanedian1suannasn 3500 Rack WUlae Monitor (From 3500 to System1)
WBLAY 6 Lasdansiannasin 3500 Rack WUlae DCS (From 3500 to DCS)

d a ]
A19199 5.1 MI9E1LeNF1TN15NTI9d8Y Loop (Loop Test)
|

1 Z 3
From Field | [| From 3500 || From 3500
Qtn Area Tag Service
to 3500 to System1 to DCS
1 STG Phase Angle SE-20 . 5 6
2 STG ECC ZE-1
3 5TG ZE-2 TB Rotor Position
4 STG | ZE-15 TB Rotor Position
5 STG ZE-3 HP Diff Exp
6 STG ZE-14 HP Diff Exp
7 STG ZE-4 LP Diff Exp
8 STG ZE-16 LP Diff Exp
9 STG Case Expansion
10 STG Main Trb Zero Speed
11 STG Main Trb Zero Speed
12 STG VIB ELEMENT VE-1
13 STG VIB ELEMENT VE-2
14 STG VIB ELEMENT VE-3
15 STG VIB ELEMENT VE-4
16 STG VIB ELEMENT VE-5
17 STG VIB ELEMENT VE-6
18 STIG VIB ELEMENT VE-7
19 STG VIB ELEMENT VE-8
20 STG VIB ELEMENT VE-9
21 STG VIB ELEMENT VE-10

5.1.3 1@n&13113937388Y Function (Function Test)

davintenans Function Test veaustazgunsaldaiiuenansitaglilunisnsiadey Function
wemmsasumvinuvesgUnaiinedluszuu TSI viimsvndeulasmstioudygaidumn 0%,
50%, 100%, fin Alarm wazn Trip Wilugunsaludniufinanadunsi 5.2
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ﬂ"l'i"l\WI 5.2 ﬂ'JﬂEl’]\iLﬂﬂ?l'ﬁ Funct|on Test

I——

T

T —

Rack NO.
Module Name
Slot No.

519021980 Card NIENATOU

|
|
= _r*s-nu;:;

Channel

Error(%)

Error(%)

| |Point Tag Name

Full scale Recording

Calculated mVrms

i

Test0%

Injected Voltage Signal (mVrms)

System 1 Display

DCS Reading Output/mA Output

Alarm 1/Alert Status (ON/OFF)

Alarm 2/Danger Status (ON/OFF)

Test 50 %

Injected Voltage Signal (mVrms)

System 1 Display

DCS Reading Output/mA Output

Alarm 1/Alert Status (ON/OFF)

Alarm 2/Danger Status (ON/OFF

Test100%

Injected Voltage Signal (mVrms)

T

System 1 Display

DCS Reading Output/mA Output

Alarm 1/Alert Status (QN/OFF)

e

00— %

Alarm 2/Danger Status (ON/OFF)

Test Alert

Injected Voltage Signalitmwm s)

131 a il

System 1 Display

DCS Reading Output/mA Output

i

Alarm 1/Alert Status (ON/OFF)

Alarm 2/Danger Status (ON/OFF

Test Danger

Injected Voltage Signal (mVrms)

System 1 Display

DCS Reading Output/mA Output T rirm
Alarm 1/Alert Status (ON/OFF) & e 2% x
Alarm 2/Danger Status (ON/OFF)

- L

5.1.4 unursnsiauansl (Wiring Diagram)

o a o P v o o = ) 1 =
(ARPIAR ﬂ']il.ﬂ'i‘lﬂ"lfﬂWLUULaﬂa'}'i'ﬂ"\]%l'ﬁﬂixﬂﬂuﬂ'U ﬂ'ﬁ'vnﬁll Ws  9dlanNad1IndnanIaguanod

o 1 IJ 3 al =] al d d o
W]LL’MUQW%SW'Iﬂ’]‘ﬂﬂﬂ’iﬂﬁﬂi«lﬁmm'lﬂﬂﬂﬂﬂ"li'lﬂﬂﬁ&lall.ﬂﬂLl.ﬁ37\]3‘5514‘[1iJ‘IIﬂﬂiL‘UUVI%SY]'lﬂTSWG‘IaEIU

' 1Y ] [ ] ¥ . I e | °
Wlnees wiounsszyiavvedygianald 1wy No.1 Vibration wanainsumisfiasyiinisnaasy
U 1 A A a C‘
Wudu danlunsevdimdendunssdulamensingluianmavesdygia J1 R30 muneisesly

ot ] v 9 P
LLE’fﬁNﬁ%a System 1 e TMC nungnevuiaa DCS ﬂ']E]'L'LJ“'EN Control Room WQE"J‘W 52
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- I
VIBRATION ‘
HONLT
{YH-8K) 4TGA-YT-1 k‘ L ",
™ -y ]m Geleffor Uk Loy
 marl E1 e 1
D (1 0 0
B i - i f )
—o(-24v) l ] t ROIDO1
I-O(IN) & =
o I fiz J
I M E atoun ‘LLL—:“] g Lrorooz "
-24v 516 COM © -2 si6 oo e “""“"""" 25 pw
DG . 50,
JRTT (RIS 12 Y u]m RIS N1 VIB| S50
~24Y SI6 COM © =24Y S1G COM ' [
T ° 1 "'-E'“[ ]m R40 10,2 VIB
=
HEE SEE "“'f[ mx]rumsm.zm
£yl H l
" )
BY EGAT
E— 4T6A-8X-4
N
'
DRIVER (¥K-2028) ) i R " oRiver c-z0mm) NOTES
T Nyl -24v ot con |l -24Y OUT Con [ TSI TURBINE SUPERVISORY INSTRUMENT
TENSION CREL (VW-602.) ==l L EXTENSION CABL (W-602)
SENSOR. (YL-08020L02)
SEE 5
RATION NO.2 VIBRATION
& orenen]  TURBINE SUPERVISORY  [®*
B [ D AAALENESTY/ RN Fifles 5| NO.1.NO.2 VIBRATION  [RO{
0
; s
Jorssas I
CA3  wanr m pARADRNT & MHT  7AKASAGD MACHINERY WORKS DRAI 159N

suil 5.2 Wiring Diagram %84 Vibration Bearing No.1, No.2

5.2. wan19LiuAn Range, Alarm, Trip

TassunsAneuarUuU5esEuU Turbine Supervisory Instrumentation (TSI) atutiag
[ ] . o P o | a o o a o
LLﬂﬂQNaﬁlﬂﬂqﬂﬂqﬁLﬁUﬂ'\ Range, Alarm, Tlp IU‘EIUWQUW 4.2.9 LW’!]l.'ljUﬂ']é"NE]\?ﬂ']'lfﬁ‘Uﬂ’liﬁﬂﬂﬁ

gunsallvai
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A1514 5.3 A1 Range, Alarm, Trip 484 Turbine Su

pervisory Instrumentation Rack 1
Botto | To Keyphas |Aler [Aler [Dange |Dange
Tag Name E g é M;u.le Transducer Type m s::: Units ;:::::o:; y:r t t r!'e rl ZPV
Scale | e Assigned| L | H L HH
1|0up 3500/15 Power Supply
1|0low 3500/15 Power Supply
1/ 1 3500/22M TDI-Transient Data Int
1] 2 3500 Blank Slot
No.1Brg 1 1 3300-8mm Proximitor 0 [400] um. | 90Left 125 250
No.2 Brg 1 3 Z 3500/42M Prox/Velom 1/0 (Int.  |3300-8mm Proximitor 0 [400| um. [ 90Left 125 250
Spare 1 3 Term.)
Spare 1 '4—
No.3Brg 1 ,,.1. 3300-8mm Proximitor 0 [400)| um. | 90Lleft 125 250
No.4 Brg 1 4 '_2_ 3500/42M Prox/Velom 1/0 (Int.  [3300-8mm Proximitor 0 [400| um. | 90Left 125 250
Spare 1 3 Term.)
Spare 1 '4_
No.5Brg 1 1 3300-8mm Proximitor 0 250
No.6Brg 1 5 :5-_ 3500/42M Prox/Velom I/0 (Int. _?_,Smamm Proximitor 0 = 250
Spare 1 3 Term.) P
Spare 1 '4_ o g e
No.7Brg 1 1 3300-8mm Proxlmstnr 0 250
No.8Brg 1 6 :2: 3500/42M Prox/Velom |/O (Int.  [3300-8mm Proximitor 0 250
Spare 1 3 Term.) e \\“”'1//’/ A
Spare i 4] S R Y
No.9 Brg 1 iy 3300-8mm Proximitor 0 250
No.10 Brg 1 2 :ﬂ 3500/42M Prox/Velom I/O (Int. - |3300-8mm _Proximitcr 0 250
Spare 1 3 Term.) a o 7/ Aoh \\ A 4~
Spare 1 a o D) 1‘;@-}? \ ORI
A1319% 5.4 A1 Range, Alarm, Trip %83 Turbine Supervisory Instrumentation Rack 2
tto has Dange |Dange
Tag Name E .g g M:;u.le Transducer Type lom F::: Units h‘:_r ”;n ";" r“ r‘ rid
| Seale Assigned W | HH
jarme 3500/15 Power Supply ] > e v 1B
2 [0low|™] 3500/15 Power Supply PRI MY < HR
2[ 1 || 3500/22MTDI-Transient Data Int T
22 B 3500 Blank Slot (e I i | ) (9 N |
SPEED 2150 L] 3500/25Keyphasor /O Module (Int. —{Proximitor : [0 [4000] pm E—M =120 |
Spare AN 7 Term.) N e VgE NN J ¥ |
ECC 2 a 33(:0-8rnm Proximitor [ o [200] um. | speeD |i?m 75 [0 O No [-a7s
srmsat” > /.
:s:: z 4 r:— 3500/42M Prox/Velom I/0 (Int. Term.) ;__,_“ E;; % ,{u{‘ M_‘ /# ~ r";_ — &:.fr?
Spare 2 a &) ey (|5 (N 4 b J f*&% r & i
THRUST#1 2 ’1_ 3300-8mm Proximitor -15 (15 | mm. & [09 09| No | No [-9.75
TH:pl:Sr:#Z i 5 r:-‘- 3500/42M Prox/Velom 1/0 (Int. Tem.) m‘zﬂ}m’m;?:g; S 13 15 E::;. I‘I o[ No | No 1975
Spare 2 M4 TP A
DIFF EXPHP#1 |2 1 25mm Extended Range Proximitor | -10 | 20 mm,l;[ -8 | 15[ -8.8 [ 15.8 [-6.50
DIFFEXPHP#2 |2 6 E 3500/45 Position 1O (1t Term.) Err]EnExtsEld:d!RajePruxlmitnr -10 zl‘ mrn -8]15]-88]158]-6.50
Spare 2 3 P
Spare 2 a T s
DIFFEXPLP#L |2 1 25mm Extendedﬂange?raxnmitor -5 [ 25 | mm. -1[20(-1.8 [ 20.8 [-6.50
DIFFEXPLP#2 |2 7 E 3500/45 Position /0 (Int, Term.) 25mm Extended Range Proximitor [ -5 | 25 | mm. -1[20]-1.8 {208 [-6.50
Spare 2 3
Spare 2 7
2 1
g 8 ’2_ 3500/45 Position 1/0 (Int. T
2 E asPosiian /ol Tem] 1 etnderd BCIVDT To s o] [iasT0.2: [
2 4
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5.3. Han15iuA1 Gap
lasanunsAinwuasyiuuseseuy Turbine Supervisory Instrumentation (TSI) aviuil
uansaiildnmaiven Gap vendureuilazvinisudsugunsaivedmiluduneuil 4.2.1.5
Fauanslupsad 5.5 Famelumswasiiseansen fil
NUBLaY 1 wamataanuvedgunsnl
WA 2 uansiuivinnsAnds Tnefl STG szmneda U3 Steam Turbine
WUNBLaY 3 uand Tag MlesuneTeasidengunsal
WiNBLaY 4 uanaiern Gap Voltage fineenunldlumiedu Voltage
WY 5 uansteviinves Proximity Probe #ilda1u

asel 5.5 A Gag 994 Turbine Supervisory Instrumentation

1 2

Qtn| | |Area Tag Service Existing Voltage (V) Type
1 STG Phase Angle =X XX 8 mm
2 STG Eccentricity =X XX 8 mm
3 STG Rotor Position -9.75 | 11 mm
q STG Rotor Position XXX 11 mm
5 STG HP Diff Exp-1 =X XX 25 mm
6 STG HP Diff Exp-2 -6.096 25 mm
7 STG LP Diff Exp-1 =X XX 25 mm
8 STG LP Diff Exp-2 XXX 25 mm
9 STG Case Expansion -1.015 LVDT
10 STG Main Trb Zero Speed -5.363 11 mm
11 STG Main Trb Zero Speed XXX 11 mm
12 STG VIB ELEMENT VE-1 -10.29 8 mm
13 STG VIB ELEMENT VE-2 =X XX 8 mm
14 STG VIB ELEMENT VE-3 -X.XX 8 mm
15 STG VIB ELEMENT VE-4 XXX 8 mm
16 STG VIB ELEMENT VE-5 -X. XX 8 mm
17 STG VIB ELEMENT VE-6 XXX 8 mm
18 STG VIB ELEMENT VE-7 XXX 8 mm
19 STG VIB ELEMENT VE-8 -X. XX 8 mm
20 STG VIB ELEMENT VE-9 -X. XX 8 mm
21 STG VIB ELEMENT VE-10 =X XX 8 mm

| ' ) 2 ) '
nueme: Wasanliaunsanansalanaun wsiziumnudureamialseladillaunse
WWELNS L Feuansanuiauluss Uiy
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5.4. uan1991 Linearity Check

lassunsfinwinassuuseseuu Turbine Supervisory Instrumentation (TSI) avuil
WwuARMATIAINA1S Linearity Check wes Proximity Probe lutumeuil 4.2.3.4 lnel
WesidusnuRawainves Proximity Probe fadlaliiu +5 % va91unsgu

A15797 5.6 Nan15vi Linearity Check ¥84 Proximity Probe

Qtn Area Tag Service Scale Factor Type |Linearity Check
1 STG Phase Angle 7.875 V/mm 8 mm /
2 STG Eccentricity 7.875 V/mm 8 mm /
3 STG Rotor Position 3.94 V/mm 11 mm /
4 STG Rotor Position 3.94 V/mm 11 mm /
5 STG HP Diff Exp-1 0.785 V/mm 25 mm /
6 5TG HP Diff Exp-2 0.785 V/mm 25 mm /
7 STG LP Diff Exp-1 0.787 V/mm 25 mm /
8 STG LP Diff Exp-2 0.787 V/mm 25 mm /
9 STG Case Expansion - LVDT A
10 STG Main Trb Zero Speed 3.94 V/mm 11 mm /
11 STG Main Trb Zero Speed 3.94 V/mm 11 mm /
12 STG VIB ELEMENT VE-1 7.877 V/mm | 8 mm 7 4
13 STG VIB ELEMENT VE-2 7.874 V/mm 8 mm L
14 STG VIB ELEMENT VE-3 7.874 V/mm 8 mm Y
15 STG VIB ELEMENT VE-4 7.874 V/mm 8 mm /
16 . STG VIB ELEMENT VE-5 7.874 V/mm 8 mm /
17 STG VIB ELEMENT VE-6 7.874 V/mm 8 mm /
18 STG VIB ELEMENT VE-7 7.875 V/rﬁm 8 mm /
19 STG VIB ELEMENT VE-8 7.875 V/mm 8 mm /
20 STG VIB ELEMENT VE-9 7.874 V/mm 8 mm /
21 STG VIB ELEMENT VE-10 7.874 V/mm 8 mm /

21nA5197 5.6 asuiiulerin Proximity Probe wiazdnilen Linearity uazAosidudainm
Aawaadedliiiy £5 % voeAnsgIu fa dmium 8 mm fifn Scale Factor wasgIufe
7.874 V/mm ﬁaﬁnﬁaau%’ulﬁazag’luﬁw 7.480 4 8.268 W/mm dmiusa 11 mm i1 Scale
Factor inAsgIufie 3.94 V/mm Femnileuiuldasagluting 3.743 s 4.137 Vimm dmiuh 25
mm fiFn Scale Factor wnsgwde 0.787 W/mm siilweniuldezeglurae 0.748 fis 0.826
V/mm faiush Scale Factor ¥8a Proximity Probe usiaziidsanuisairlulésaalaiifasaniien
WesldudauRanaiasioalaiiu +5 % vesAmInsgu
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5.5 NAYBIN15A5IEaU Loop (Loop Test)

Tassuns@nyikazUuleseuy Turbine Supervisory Instrumentation (TSI) atuil
wuansrafildaInmsnsvdey Loop Tuduneud 4.2.4 #Ensveasuasmeasudensuanans
Extension Cable 7 Proximitor aan itel§ans Wiring anedayeyias fawammantsvaaaulumsn

57

o
A19799 5.7 NaN13MTI9d0U Loop

From Field | From 3500 | From 3500
Qtn | Area Tag Service Tag
t0 3500 | to System1| toDCS
i STG Phase Angle SE-20 3TGA-SE-20 / / /
2 STG ECCZE-1 3TGA-ZE-1 / / /
3 STG | ZE-2 TB Rotor Position | 3TGA-ZE-2 / / /
4 STG | ZE-15 TB Rotor Position | 3TGA-ZE-15 / / /
5 STG ZE-3 HP Diff Exp 3TGA-ZE-3 / / /
6 STG ZE-14 HP Diff Exp 3TGA-ZE-14 / / /
g STG ZE-4 LP Diff Exp 3TGA-ZE-4 / / /
8 STG ZE-16 LP Diff Exp 3TGA-ZE-16 / / /
9 STG Case Expansion 3TGA-ZE-5 / / /
10 STG | Main Trb Zero Speed | 3TGA-SE-12 / / /
1 STG Main Trb Zero Speed | 3TGA-SE-13 / fa /|
12 STG VIB ELEMENT VE-1 3TGA-VE-1 / / /
13 STG VIB ELEMENT VE-2 3TGA-VE-2 / / /
14 STG VB ELEMENT VE-3 3TGA-VE-3 J / /
15 STG VIB ELEMENT VE-4 3TGA-VE-4 / / /
16 STG VIB ELEMENT VE-5 3TGA-VE-5 / 4 /
17 STG VIB ELEMENT VE-6 3TGA-VE-6 / / /
18 STG VIB ELEMENT VE-7 3TGA-VE-T / I /
19 STG VIB ELEMENT VE-8 3TGA-VE-8 / / /
20 STG VIB ELEMENT VE-9 3TGA-VE-9 f / /
21 STG VIB ELEMENT VE-10 3TGA-VE-10 / / /

° o P v ow v o P
PnnsviguinauazaIsveman1singuimanuansluineiuasiuladmndygyraunvin

1w v a = IJ 1 v o v a
msguaanansadsdyaaldund sudegunsalileguihnuanusavieuldnuund
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5.6 NAYIN15ATIEDU Loop Function (Loop Function Test)
laseunsfinwIn1sUSul§esEUL Turbine Supervisory Instrumentation (TSI) atuil 2y

LanerafiléaInnInTIvEey Loop Function usas Card lutumeudl 4.25 Tneilwesidusianu

Aawanadaslaliiu £1 % Funelumsied 5.8 fisrwanden il

NUBLAY 1 uansdeanuvesgunsal

WINELaY 2 wansdiuivinsings Tnedl STG avwuneiis USlaa Steam Turbine

WINELAY 3 Wans Tag flesuteeasiBengunsal

WBLAY 4 wansiiarn Waesiud Error fildaannnsmadeu Card Aigumisingg

A1719% 5.8 WAUBINITATIVADU Loop Function

1 Z > Error(%) 4
B e T e Test 0 % Test 50 % Test 100 % Test Alert T
Danger
1 STG Phase Angle SE-20 0 0 0 n/a n/a
2 STG ECC ZE-1 0 0.790 0.035 0 n/a
3 STG | ZE-2 TB Rotor Position 0.670 0 0.670 0 n/a
a | ste [f T B 0.670 0 0670 0 i
Position
5 STG ZE-3 HP Diff Exp 0.400 0 0.550 0.067 0.038
6 STG ZE-14 HP Diff Exp 0.400 0 0.550 0 0.038
7 STG ZE-4 LP Diff Exp 0.800 0 0.240 0.035 0.024
8 STG ZE-16 LP Diff Exp 0.800 0 0.240 0.056 0.024
9 STG Case Expansion 0 0 0 0.330 n/a
10 STG | Main Trb Zero Speed 1.000 0 0.0025 0.330 n/a
11 STG Main Trb Zero Speed 1.000 0 0.0025 0.330 n/a
12 STG VIB ELEMENT VE-1 0.500 0.090 0.560 0.790 0.050
13 STG VIB ELEMENT VE-2 0.600 0.015 0.200 0.030 0.590
14 STG VIB ELEMENT VE-3 0.200 0.300 0.012 0.030 0.040
15 STG VIB ELEMENT VE-4 0.040 0.560 0.600 0.050 0.300
16 STG VIB ELEMENT VE-5 0.030 0.200 0.200 0.590 0.060
17 STG VIB ELEMENT VE-6 0.300 0.012 0.040 0.040 0.015
18 STG VIB ELEMENT VE-7 0.060 0.040 0.030 0.050 0.090
19 STG VIB ELEMENT VE-8 0.015 0.030 0.300 0.090 0.100
20 STG VIB ELEMENT VE-9 0.090 0.300 0.060 0.015 0.300
21 STG VIB ELEMENT VE-10 0.100 0.060 0.015 0.400 0.050

o . ° -
91131 Loop Function Test wazmsnwwaswan1svingumanuandluniinedieiu g
Wiulé3191nA19%I Loop Function Test aunsaguanuianaialaliiiu +1 %
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5.7 HAANSN1TONNTANIAIUYaNALS
R a W . : g
NN 4.1.3 LWIAAN1TUIUUTISEUY Turbine Supervisory Instrumentation (TSI)
v o d ' s O ” i < v [} o
Y 1 N1 “ARasEuy Monitoring IWBIVANLTAMERAINATINNTTIAYN AU I ULAZLAR
Status #199UUU Real Time wavaunsaiudeyadaunaslaluguuuuees Trend way Historian
o L3 L2 v 1 = A = i v 1
Data” viVHadWsn A UgoNALISTANLANANINGN (o nvedAudzeulalfieddl Gap,
R & 1 14 [ a ' & v v v & (Y 1
Alarm wag Trip whiiu ldanansogenauqle anfiviu fn Trend WWudiu Tudeliazendiegian
1 4 o 1 ¥ =3 as 1 a #
WU uwainUTsuiisulud e e vesfufisuiuvedlnifineg

5.7.1 niinvaudnsna (Monitoring)
\ \ ) a 1 a4 v o v v
mMiguA Gap, Alarm uag Trip veufuvzslagnisnagivin Card MIABINISHHART
P = s 1 1 1 . o . ! !
wansluzu 5.3 FeanBusetenisaud Trip vee Card Ramp Diff. Expansion (LP) usivedlui
1 1 Vﬂil L v :é L =J
ansnguAlamitnevesszuy System 1 llap@azuanmalu Bar Graph dwuanslugun 5.4
Faziluiietun1581uAT Gap ves Card Ramp Diff. Expansion (LP)

1 Measure tifannoz

v

o e

naaaminIn Az
Wil mm

nihwenanIm Trip
MM Low
Faorwmld -2.1 mm

1y Gap fiionaoz
nanimszoyvinlagy
aziiwmiaiiu v,

ﬂl.l H.Danger 1ifo
NAYLIAAINT Trip
Mafu High

i

v ] ‘_;S iy

3 p:
s L.Alert 1100
DLUAAIM Alarm

MIA M Low

13 H.Alert 13ionaoznanan

1}y L.Danger Asaiiiiolinanam
Alarm M7 High

uaAIn Trip MIdu Low finiae

= ) ) g ' o
3U# 5.3 nunasuanina (Monitoring) (NBUaWLNA)
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B o5 _Maniutee BRG
-- WL TuntwreSupy
b VRO 1S Power Supphy
» SO0 22 TDH Rack Intertace
{emphy wiot )

-
§

-

§ 50028 seyprasor Marton
1 1500 4rm Proventon Se s
i

3500 42M Prosmandor Se st

4T0A-ZE-16
(DIFF EXP L)

Sy e \

' - v '
A1 Trip Naulduansdn

= rsupponed Momtor [ T90G/S

Y¥oves Card #i
O
21uA Trip

< 1 3 D
3UN 5.4 wiaauanua (Monitoring) (Masm158winga)

5.7.2 winvansn1uvasiendy Trend

o - | 1 ] 5 1 LY
\esanlussuuiaueed  Shinkawa agldaiunsauansdn  Trend Towszlifivginee
Monitor Mldfuanssa wiluszuulmives Bently Nevada 3500 aviinmsinseae Monitor (iuviTly

1 < v @ <
awNsauanIAl Trend vtinvele Aakandlugun 5.5

#0 Rack # f Trend
Vibration
Measurement 4, o\ ¢

Scale and Units

et an st o wndnameed mlh s o

Spactrms & Py Wavehorma.

Vibration

No.10

§ i 0878 i b 10/ 7773018 19,393

Time Intervals

d L o a s v
3U# 5.5 vihaemsieuresifandu Trend (rdansowen)
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5.7.3 %1198 3500 System Configuration Monitoring

Tussuuidn (Shinkawa) N3 Configuration aw¥iisa Hardware @sazendoghanii Card
fl#lun1s Configuration \fu Card Vibration No.1 ﬁ'ﬂLLamT.ugﬂﬁ 5.6 unluszuulnid (Bently
Nevada 3500) @u150 Configuration ’ulUsiunsy 3500 System Configuration ﬁ'ﬂtl,aﬂﬂug‘dﬁ

5.
,@ FRONT PANEL SETSCREWS

VM= 1K2 eHna R
——— DUAL
DISPLAY “CH1 \] vierarion s~ o
MONITOA a A o &
o4 dlyanulinesniiveiasyin
SANGER ALIRA OICATOR -5 n13 Configuration
ALER
ALERT ALRAM INOUCATOI———GALE To
OK
D) 0K INDICATOR —Q CV e -
=
| e G emcen O G O?_,—@ DANGER ALARM SETTiNG YOLUME]
@ voune cover ——— G uear O O O—— (@ ALmar aLisx SETTING YOLUSE

«3) VOLUME COVER  —
SETSCREW

MODE SELECT SWITCH DANGER

MONITOR 1

P -
cil QUTAUT -1

MONITCA 2

e @OH
QL
=

-\@ FRONT PANEL SETSCREWS

L—— (3) MONITOR OUTPUT CONHECTOR

E'Uﬁ 5.6 Hardware Configuration 284 Vibration (Shinkawa)
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il 3500 System Configuration [F:\TSAUnit 3\Rack1.rak] - X
File Edit Utilites Options Help

Ol=ea) (x(na) (<[] 8 2] ([@][pcmse T jfe— 1

13 14 15

3500

2
i
Options r
Setpoints ] [ ! 1; ] ! | —
3 Point Names > Bl «ill=M= === 18 - i J * %

Rack Type: Standard | Power Supply configuration setup can be changed in the TDIZ/RIM options setup screen 211 PM

4 2 k4 A as a
Jun 5.7 wiaslusunsuilld Configuration (Mdsmsdwian)

A 2 Iy n; 2/ ] 1 [ :
3INFUN 5.7 wanmialusunsuild Configuration @azUsznaulWmiedumnee sl
o : < o & i
uneLaY 1 Rack Address autas Rack 71vinns Configuration @dluiitiaguaninis Configuration
o
Rack 1.1
! | da o 1
MU8LaY 2 Rack Diagram azuans Module Aeqfiinniagnnelu Rack
nuELaY 3 Mode Bars 3gl4lunnsfern Rack Diagram Usenaulusiae
v W =
Slot 19519 Module fagldlunialu Rack
Options lt#3A1 Module
Set Points 19#3A1 Alarms waz Trip dmiuusas Channel Tu Monitor
. u.'ﬁ ¥ -J -] [ i .
Point Names 1gsArtodmiuwaas Monitor Channel

5.7.4 fa819M1198M15 Configuration
%’lﬂ"a‘jﬂ'ﬁ 5.8 uamanu19en1s Configuration  lusaee1en1s  Configuration Module
Vibration No.2 anellu Rack 1 1 lnelavsewhnmsdenanui fe
1. @9NUUINYDIAI Transducer MUVINEE@Y 1
2. Td#n Scale Factor ifuaaildndsainnisvi Linearity fivaneiaeii 2
3. \leldvunvesh Transducer udh sEUUIzyinMs@en Range v83 OK Limit Tigwluslf fevane
@i 3
4. nety OK msevieiani 4 wieviins Setting
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| N/A i 2

Transducer Setup + Fering E\ruiablu + Alarms | B 3300-8mm Proximiter Transducer - X f
i [ Racki ED s !

Transducer Selection 1 { Rack File C Siot E
{ Scale Factor g

P = 1 Customize... ;
T,,,,[Ima-- = | [7874 (3] _ mv/md Adst... | !
/O Moduie Attached - Jumper Position: 6.693 to 9,055~ mV/mm i

i

I

OK Limits |
Upper Lower

675 (8 275 8] Volts

3

i Set D_uhdlsl Print Form r
LT I\ Nl
0K ’ 3500

A % o " . ar o
3U% 5.8 nunaens Configuration Card Vibration (Masnnsantamn)

5.7.5 firag9uti1nenis Configuration A1 Set Point
NGUT 5.9 asitudnitussthenis Configuration #1 Set Point 984 Vibration 84axdl
eandunsil
waneav 1 10un1s Set A1 Alarm
wineay 2 1Juns Set A1 Trip

B3 Setpoint Configuration: Rachal Vibration = 3TGAVE-1 x
¢ Alest 7 Alatm 1 3 - BT : : S - Danges. Djace v & 4 2
b e f9 Alaim mm‘l'm P :
125 156 125 um | =
400

-24
i
A1 Trip AANLTT 4
250 um
1]

LT | RS '1;1;1n1'5’lﬂmsa-mmugnw 5
" Enabled tHaswnlaflald
iRau Alarm
Motor Slot 3 “TChennei 1 +] Copp.. | 0k | Cancel | Print | Hew | 3500

5Ufl 5.9 nth3en3 Configuration A1 Set Point (M&IN158WNTA)
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5.8 Naa"wénﬁi‘fmnsnmi‘nm{ (s3UU TSI) ﬁauua.,uﬁ'qn'ﬁé'mnin

mﬂsﬂw 511 w.ﬂumwmwu'mmm TSI naum.,mmsﬂiwsq -m.,mmﬁwmaqmmmau
Rack uuﬂku'mmmmwama'lu Rack “lmaa Farignldanmui Card ssUsznaulugae Ariisold
Yuzdy fo A Gap A1 Alamm wagen Trip Tuvaus?l Module Card vast] Faguil 5.13 axlaifiviinee
wamanavidlyigesdimsingaae Monitor mmmmma‘dw 5.10 mamvmmsnmumwmlm

J - ﬂ’: L 14 v L% 1 s
3UN 5.11 msfiadegunsalaelug TSI Adumbhvesgraunisdwnse
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Isolator 4-20 mA

to 4-20 mA Pk &

Rack 2

Rack 1
Relay

d a 3 « v o v 2 v L5 L
3Un 5.13 nsdimsagunsalntelug TSI NOUNUITBNG TSI NaIN150WNTA
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Isolator 4-20 mA

to 4-20 mA
| Rack 3
Supply for / |
Isolator a0
Relay Rack 1

¥

<
JUM 5.14 msdnasgunsalniglug TS| wmwawmcﬂ TSI nasNToWNTA

d a J = ) a < o
Wiearsanly TSI Cabinet mumddneunisuiuuye Awandlugdl 5.12 uagndanis

UTuuse dswandlugy 5.14 axfiswanBoamuaoulussil

1. Isolator 4-20 ‘md to 4-20 mA \WugUnsallmifiwaeu Liviuihdiusnnsitonsonielnin

5¥MI9 Module Card #u DCS lasdssinuanizardynias Analog

2. WABWIEMS Wiring anedayanandiludramds Card FluwouAmelfidusuumslanggui
5.15 Tuvnzitvadlmiazudsuns Wiring anedayanandiluihmds Card Whinasld Ferrule unu

mg‘d‘w 5.16

P | & =1
3. Relay fnsidsulmiifesniniudey card 184 Bently Nevada l4lniaesl4lWi&ea 60 Vde
Relay Lhnlglwidss 100 Vae Sadpavinisidsy Relay Inshini@unuy 24 Ve wnuddislideswn

1A Isolator

3

U

=
)|

5.15 aglvluu Ring Crimp Terminal
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3‘Llﬁ 5.16 aelWuuy Wire Ferrule



uni 6
d5Uunantsaiiuanu

dy 1 = L] - ﬂl:’ d 1 ° a
Tuuntlagndnfaaguanmsduumnuiomn . Jywikazguassaivusyninanssiduny
o o et o a = W ¢
wwamensunlvlgmiraensudeiausuuzifielili@mavosnisduiuammduluauingUssasd
VBIlATINY

6.1 d@sunanisaniiuau

snmssduoildnanuiluuni 4 Hliavilddlafimshaueesssuy Turbine
Supervisory Instrumentation #l4lun1sasanaoumsvireuues Turbine Tulssludwdsmuaudou
wuuisiilodifldufasssind dudomdmdnlunswamnssualwih - suiilaanwiludmmeinms
AAmauaENSAOUTEUYD IS Shinkawa Wad Bently Nevada 3500 sfiludruuesaniauniias
FOINUISBNIEY

Nnuansandueilinanunluuni 5 umumulmmaqmnmwiuﬂsaﬁuuu Turbine
Supervisory Instrumentation wﬁlua?umaea’l‘sml,ﬁLLau%ﬂ\ILL’J‘iLLm aﬂnimm‘ﬂmm&‘] #1390
iulaeauni ammmaama'lﬁlmﬂmw"smsnn*ums‘mLLﬂaumuUiszLLauaUmwumsvw TSI
Tueunan ansnsndnoenslinuaesszuu T 16 annsansnisviauesitsddulusyuu DCs Tl
daduld  eunsoamudswesnsiatymiuiunssuiunsniskaanssialviisudonnen
AINIUNWIBYYRISTUU TSI amnsndnwemnmiaulunisdamuasdgeinudautsy nauuavgunsel
mnifanmsigausedemalila uanmﬂuaalmummaumnmanﬂ'smmmwlﬂmamwaumsamu
119 Human Machine Interface (HMI) mtﬂ,mz‘u‘uﬂgummi Windows 10 8nsig

6.2 Unymuazaassa

1. Relay ¥99 Card 11l (Shinkawa) ffureslug (Bently Nevada 3500) 1lwiAeslivindu Tned
Card Wnarldlvides 100 Vac Wt Card vosbmsivoasulnliud 60 Ve

2. lal@nanse Test Full Scale Range 19 w1z Card w83 S¥UUTS! i (Shinkawa) T4lwides
100 Vac ud Card Tuafldnidesud 60 Ve ¥lillaineitay Test Full Seale Range

3. LVDT voslusluavveuiuiivansinsadvuinlsivingu

4. fimsfinda Power Supply 284 Isolator s iuvilsianelaafiuelsine iown Isolator
Ya4AULd Power Supply n1eilia

6.3 uuammsuiladywuazalasse
o < o v 2 &

1. vimswaeu Relay Twallvillvwradu 24 vie wny udldlWiBesleefalwunain Power
Supply 984 Isolater Wy

2. ¥nsan Load Nlisnuean vlaleesnaglwiluides Recorder aaniiiasanlulaldaiy
WA
s -] 6‘4 - q’j 1

3. davigunseliiazdns LVDT aslulu
msiaualwlvadlafinnveniwediseluds isolator
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6.4 YDLAUDUUY

Wosnszesiiagl 4 wanlunsiinsalassmsaviadnulilaenrdaeiussesnaisuiy
sveslassnuvesuign {imhishisunsaegfiuneugevinedions Start Up Plant 1¢ Sady
YUNDUFMSUNAFDUTEUUDS
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