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MANAGEMENT CONTROL -
Ensuring organisational Discipline

A well-defined organisational hierarchy is the basic requirement for the
smooth, efficient and effective functioning of an Organisation.
Management Control which includes the system of communication
channel between human resources is of great relevance in the design of the
official hierarchy. It defines the relationship between Human Resources in
the organisation orienting their function towards the goal of the
organisation. It ensures correct communication of data at appropriate level
with well-defined responsibility and authority for clear action in the best
interest of the organisation. Management Control is unavoidable for
ensuring the accountability of actions and directions by the individual in
various capacities in the hierarchy. Big organisations carefully design the
Management Control philosophies which states the unambiguous and
transparent design of this hierarchy and the associated systems of
communications, controls and authorities. In case of Government and
PSUs, same need to be extra transparent, definite and unambiguous to
ensure smooth function as well as to withstand the scrutiny of the third
agencies and public in every aspect of the functions.

Organisation Discipline and Control depends very much on the
establishment of appropriate system of hierarchy. It ensures order and
harmony in the organisation along with efficacy and effectiveness of
various functions at differentlevels.
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The system of hierarchy and its
enforcement is of paramount importance
to KSEBL also. The organisation is
responsible for construction, operation
and maintenance of network in handling
the electricity efficiently, effectively and
safely to people in the state. For
guidelines, we have mandatory CEA
safety regulations, which specify a
mandatory system of authorisation in
assigning the works for construction,
operation and maintenance of the
networks and for handling the electricity,
as the handling of electricity involves the
safety and security of life and property of
the people.

In KSEBL, the system of official
hierarchy must be appropriately
integrated with the mandatory safety
standards for work authorisation. Any
violation of the hierarchy aspects in the
field may end up with serious
consequences. Hence organisational
discipline and authorisation of work in
tune with the organisational hierarchy
integrated with the CEA safety standards
is the fundamental requirement in
ensuring safety and avoiding electrical ac-
cidents while handling electricity.

KSEBL enforces the organisational
hierarchy and discipline through the
administrative and work controls by the
relevant officers through the delegation of
powers and other rules assigned. The
controlling officers are supposed to have
total responsibility and control over the
activities of the HR under them during the
working hours in the assigned place of
work. More over the work and the
assigned place of works of Human
Resources under him is practically well
defined, and it is assigned by the
controlling officer himself or with the

knowledge and permission of the senior
officers. Strict compliance/enforcement
of this fundamental principle of
organisational hierarchy and discipline is
the basic requirement for orienting the
activities of the HR towards the goal of
the organisation and for ensuring safety
in works.

But we must state that the present
state of affairs in KSEBL is only a shadow
of the desirable systems in the
organisational hierarchy and discipline.
The political interference in the day to day
affairs of the organisation through the
supporting trade unions and associations
have systematically damaged the
existence of any proper official hierarchy
in the organisation. The discipline among
employees suffered great blow due to the
overenthusiastic and politically motivated
employee unions and associations.
Processions, meetings and public
campaign during the working hours have
become routine for ensuring political
mileage. The employees designated to
work in construction, operation and
maintenance of the assets and networks
are deserting the assigned worksites for
street dramas and processions by the
political unions and associations keeping
the controlling officers and engineers as
mute spectators. The distribution networks
which already strained due to the lack of
proper maintenance and inordinate delay
in adding new assets gets further strained
due to the postponement of the
maintenance works due to the diversion
of field staffs for such politically motivated
ventures and distraction of focus from the
field issues. As such, the planned works
related to the asset generation and O&M
get affected and in turn end up in
affecting the quality and reliability of
electricity supplied to the consumers.



To add to the available woes, the
Board Management itself has come out
with so many schemes and programs like
“Soura” and utilising the field staff for the
schemes by diverting them to such works
which in no way are related to the
creation of distribution assets or the O&M
of the existing assets. The over loading of
the field staff with such works has been
done without proper study or evaluation
of the consequences.

The issue is not the schemes, but the
way it is being implemented by the
management. Any scheme needs to be
designed with appropriate fund source,
appropriate design in HR hierarchy,
appropriate design for the channel of
communication and system for work
management and payments. Here the
schemes are planned without proper
vision and end up in misusing the
distribution HR for the works which
cannot be accounted in the ARR of the
organisation. As such these arbitrary
actions have end up in tampering the
organisational hierarchy and discipline.

More over many of these schemes are
a direct burden on the field staff, an extra
job for them, assigned without even
consulting the department heads or
senior officers. There is no proper
communication or system for its
implementation. The controlling officers
are unaware of the description of the jobs
and its stake to the organisation. The HR
under them are assigned with the extra
job even without their knowledge and
permission. The authorisation of the work
for maintaining the supply become a job
of lower priority than the extra job due to
the political reasons or reasons known only
to someone. Remote control centres are
issuing instructions directly to the field
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staff without authority and accounta
bility. This ends up at the field staff
deserting the assigned responsibilities and
bypassing the immediate control officers
for such jobs with higher political
priority!

No employee in the organisation is
supposed to do any work which is not
authorised or assigned by his controlling
officer or as defined in the system. Such
acts constitute a case for disciplinary
action. Here the top management itself is
instigating indiscipline and the poor
controlling officers and senior officers are
forced to remain mere spectators of the
hidden agenda. As such, the entire
system of the official hierarchy has been
pulled down by the vested interests with
the silent approval of the top management
creating chaos in organisational discipline.
If this continues in the organisation, the
efficiency and effectiveness along with the
safety in handling the electricity will hits
its rock bottom, and future of the
organisation will be in jeopardy.

Design of Management Control is a
professional subject and ensuring
appropriate design in an organisation
should be of top priority to the
Management for its efficient functioning.
Engineers Association will support the
Management if proper professional
hierarchical design of the system is
brought out in the organisation rather than
tinkering with the current hierarchy for
vested interests. We urge the management
and government to realise the follies and
start corrective action to restore
appropriate Management Control with
proper respect in official hierarchy thereby
ensuring appropriate discipline in the
organisational functions.
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WEBINAR

o= e

KSEBEA CEEBA is planning to conduct series of
technical talks with the intention to refresh its mem-
bers and Engineers on relevant subjects. The
mode of delivery will be as webinars, recorded
classes and contact classes. First of its kind is in
webinar mode. We are bringing experts in the
area as resource persons. Expecting your whole
hearted support.

HYDEL BULLET {{

algo &35l aflglglo 9mE. o3l ™I
€eNIOAWINM voMIBo QI06BBI ¢2R0Reil §21Q)
GMIOU3 MW ©2IQAN MSalSle:uBeE06mE
OB ®] GNIOBWIM af)a® !6Mo  af)a»
oenz)algo aflamla)) GMose1WIg) Galemo
Qo063 QI0A3.

)00 WO SBRIOD TV aH S166)
QoMo HOAIBJ O ENIDAWINM GalBlad @00
C»0S1dhUl HSOHASIOM  QA001EENI0]
©2181010681 B0) QAIOYAOMAo HHAUBLM]
genIo@WIm) calnsl DNBIENIO M W)BS
HOMO0 SHMUMIBOBB)012] HIMIR0W ©)al
GOIHSB)0 AI0AN HalRIONGB)o alOVYOa]S)
©O)1 MO(MOD aleMo MSHN)QAUOMB aldS)BB).
903 1®] cnI0AWINM aleMeODINI @3
RMEBBSBIHS TVICHIEI; BRSO B&SENG3
®0W0 HLIBNMDM)CalINL] & LIS HSW)
QI0M @RYOI6M MAIBHHNINGE @RUIBHI00
OB V101H0}MO@ING  GROB) MO alS)
OM}AN). MO@IMO HABBO1HH|F6MAI}0
201D HEHMO0INS IREBOMANGAD ?

*




€ HYDEL BULLET

ONIBRMINIAS 9nlERINNJe 9VAR MoRAHEMNIo: F
MEleNM Q&IMIJ

A3NleOMA WIOMEAI...?

af)enaidarano caIMEeR® 8 &OlMao)
GMIOU OB DalBBINO B)S)H af)NO)
QISOO TLIWIVEMAIEM. af)MITI HOAUBY)
GMOalGRINO )SIGMIDUE CHOBOMIOAI
000IBLOIWOS aFHG30o 99 VMDOMAI)0
OO HO00 021Q)H W)Yo QTEHH)H D)o
®21Q)MM, MVRIEAW] & aJAISTLNdaIM
2001 (ali@O®]GHHEMBY)AN KSEBL og)am
MN%alMo §HAIBLMIWINS DalGRINE T
DOOD]HH0M  @RYAILD O |SIAD ladmO@moql
MBS0 alOAVYEBSINOW] MEINIFAUOYAN®))
HH06M)IN® Gldraljo H@FIRLIVEMORME:ANo
6 QI0)ELLOME QAN  af)M) alOWIH®
QY. 9VERAVOOBHEIMOD@D  TVoENITWay
HOLIM)IVIGRLIOD DEBOHMWBS 50l
aldS)H U3 MUNIAIMODIOM HO0YHHANIW
(olQIBOMEBBUWBED) 0 Ml @QI#N)o B30
MVAOIVWHAL] )@ AUTT@)OWETD. DD
V020210 OGO D@L AV 0O BHH6IM 6 O
MoeNITWla] 0BIWOW B0P210[0S)BUB af)0)
agymM@)o KSEBL ag)dm qu00aIMOEMI@3 2 ©)
af)EBBOM MSa|0BHOQ|ESMBMIEM  af)aN)o
@ROIIM@IM QAUSOO (AIOWOMM)6NTS.
DMaHIMB DalCWIUTIHNMM DalGRIW
QAUM@)HOUB af)ldo @O EMEIE30 @oLld
O®MEVI 9VADROMINA DMBaldNAEM.
@RMIOG>06NB) @OHAN B0) QAUYH®] ag)am
mlelvlod omdRo 20(@2el, BHHUEMO,QAUMV (D0
2U80a|PSW)BS af)LI0 DaICBINAUTV®)SSB)0
HOJMELIOS QalcWIN]BHOM gLl
QM)aH)0 6NIOELYTVLNOIEM. ODBRAVOOBH
EMOATND af)LI0 DaIGBINAUTNTOBHB)HSV)o

10

4 ﬂ J

| e b |
EIEAN v e
Er. ml. odl. c@ey’

OWal3s) oflad” apemilmiwd

GIVAIMEBBHSW)0 HO)MCLINNSVBS Dal
GWOMMIEN af) MMM QAUOMV®Alo. @R
VO WoogSImianoe B3)3alyalo MaHsano
391010091 af)Ll0  QAUM @)EHB}HSW)0
@RQAUUWIOMITVOEMA)BS IO BHHANIW
DalGWoWo.

HAMNOOD  GLIO B OO blalckeo ool
DalCWOMO B0} MVROODIOHFWI0 @PDIeEL]
A e@laz10s0)o KRlalle dlelanoomlond
M0} 2l WOWOEM & EMBNIBHN|SIAN ) .
QAUYEM]HB)0S WWOOUO] @RWBOOBG LI 0
Galoro 2DAR RalCRINOMINNG M069)20W
NITWE|SICMOANIN@OE. DDBR QalGRIM
OO31@3 @PMOAUIUDLA0W al@lXloie:u8 MldE3UDI
HO)IMNO) AUBMNWVHSW0 TR AOOTHIORW)0
B0V HHAMOQ  NUIOWILHOANMN D)0 @)
Qilal01® a0LIEBBUWBHEE GHOVMAICWHHNINI)
N0 G@REM. GRMECAIONL! B0) QlYEM
V)OHSEWI mmgm«mﬂac@@@o (alQUIBODM
26m A RIo1C3 2DAROMIOG @YAIUDY DB
@)o WonogImiale ®el@3 GaleNs @PMIAQ
alomi 26Q00) AUYEMICWI BOMEH)SEAD
MA@ B0} BMIWlal®y TVoilwo
MoOMI©3 LoJO(%GDOUﬂcﬂaOng%.

M@l HOAUBDIWHS H:004CIIGLIHE)
QNO@3, 2CQO®O0) 2DABREOM BN U3
00 HHUNNIW] ©alGWINTHNOAMM D)o
alAlOl@I88 oBQano &)}0a] @ROLIDMOo
DEMNBOBN)AN Mo HOHAUBY® ODBRAIHEM
M)8B® B0) AUTV®)OWIEM. @103



DalGRINO &)0VHHOM @RYAIUDYHA|SIEMUIUD
=Nalle melanoalje (aldemm asmavel
68380 MAIMIG@M®O3 qVMa0Ql)o AlYBMIW)o
g MRV GUOOD 1B @Y UOV]GHRNE]
QIO)HHW)o @RAI VA AOMTIMo (ald:y@He)0
DENBOHN)AN D IAMaNLIGBBU & 6M BN BN
S0 216QENED® G@R)YQIUDA6).

OOAIBLH® ODRRROMIM) aldH0o 00
LRI [Velow) mg OMAREBBUT DalGWOUI]
B9H|S)AN  TVIa0al0jo @PE]HIAIAIEEMO
oM  QleI0]0)EOmENB®OEM. (alC®idslajjo
olmyiaenild 9MdRe AUSIW)B8 HOAIBY O
W)HS 9@3aldBMo NEMIA0W] QIBRUIAI0)aM
MV2a02103O3@......!

21)0)801 alOUMOm VA0 Ie Al
3)@eniel ailconOmG30alSaId 3%l 88010
060013} 9U3a1HSW)B8 ODAR0 DalGWIUI]
B9)EMI0UW @PAE1E3 MIaM)o @P™1e a3
00@lwo® ailel (aldlnudlell @R eLIGOION]
Ma¥iSo DUBHa|S) MVSIHHIM)BB MSalS]
&S0 HH06MIVRV1F)BSO).

Daleeos®OoQly @Ry Qo § OO 1Y
00AIBY M HIOIHHANIW] af)@D]a)) OS]
66)5@o6m KSEBL 6@ ¢zoell.  @pr@lmss
00} (al0aI®Vel0V a6 MIan)o 08U
©alSOMBB B0) HIOJHNAUSIWICW DEBBHM
W8S (a12I0EMEBBOS HHIEMIMIAL af)aANDO
em QM@ Alo.

0ORJOMIOMW)o MISIOM@Wo M®
oM 9ECRUWIEH)MO®ME1T @YBYo 80%
MOHN)O®] ©a1QOa|S)AN ©alE(SI81Wo
DM@aIIMEBBB)HS DalGBINAIEM B0V GHH
mg«ﬁ.oummg% 0ale(S08lWo D@IalaNEs3
8)o0 @PM)alCWIUTla] S9S)AN AAOMEBBS)o
DENBOHNIAN  ald@lTuOI®]d: (al®§00LI0®
@B ©eAIBR®] eMElg Qmsosn)IM)Alel.

af)MOM@3 §alG(SOUd alMI)BU3 BRSHE
)88 6al6(S081Wo D@l AilT3alM GH(MB

HYDEL BULLET {{

6BBU3 S8 Qllal)LIN0W)0 H:008SHUANOW)o
(IOl fleeoad mmm’o’am(@g@wﬁ MSalsl
PWS)}HNMDIOMW HO06Mo  @REMIaH]H6)
Mm@ MaNOWGEe)o.

enm] KSEBL 6)(1‘;,0 (IO MO CEISS)
Qlo90.

903 )®] oBQaljo 00 HUANIW]
9alcRIS®ONIT ag) OD]B6)Ho6M KSEBL
O HSO. MO af)BBOMWIEN  HOOYHUN
DOB)MN® ?

B860 2)SHMM®AN03 KSEBLHS:)S)™®@3
9OAUBL®] OO0 0 HaIQICMUIOU @RY6M
&)S)MO3 HOVLSHHUANIH)IND  af) MO
Ml 0o®o AlOWIARAN@OEM.

@@®OIV® &0} WeMIQ 6oy o]
OOBI00 21V DalERISMINIG3 aBQal)o
B)061010) 6)2lLI0NG3 ag)O1031H6)b:.

@O@OIV® afQAjo @)0a] (alTVEEM-
Q@M MaiSo O [0B6)d:.

aBQAN0 306D §alLINf®d T3aIdBMo/
9OQIBJ D] QIOEBBOE MSa 0dR)Ds.....

21UNGHI0}OS HOVYHHAD DO 0H6]
aB3QANo &)061m ¢220eil6ar10lle3 HOAIBL O
DalGRIAMONIIT3 af)@IH6)d:.

mlelaloel (al®lati00alMEBes &0}
HUL20W] DalcIN]EP)HWIo @O
GUoaHIM)MVAla] aBQalo B)S)OTB HOHAIBS)
WS (alosmal)o allmosmaljo ail@dalm
)0 MSalRNGNHWI0 6)alQ)dh.

DOMLI00 @RMYB)LINW] MSHE)ANO)
OOAUBL D DalGRBINO &)S)MO3 D6ENSIdh)
GMUOPOEM af)N@ ALAOMY GEUOWMBS
@RYOOWV)o «l0smm) AM TenespmEole] !
ag)MOM@3 &»)S}O @3 5O HHAD CWINS
(a1QIBOD]E9)QUOMY0 @R@IAUS] MO0 NI
O02]Palg TVONIODIB: BB HOBHAGIBHIM)0
DEMBOH )N @OM)dh)Rl VIO 210 §633Ud

11



€ HYDEL BULLET

\O
o Q)O?)‘a’

@Nesom 060806 MONEBOLISH)S HAVA
G20Vl GBO82R103 WIUIlB) G2l0)I0MOW]
@RAWAHM &0dW eIElay). 80) FlaTvem
el1eaIS)0 2&,He8W)o &5l @MW Alaud
QI063B0OMOW 60681036 210M). @RS
MSalSIHex8l00 af)B)a]|ODI@ l)GOMIWO
lg) G:oesE03 MIaM)o 2S6Bl.

0E1EEB0RISN)S 006MO ENITVEIYOafloel
ODIVEa U8 DIYYIABE Calda8 HOWIWIW]
211e))9H5H05000 CaloeLl BoUIMBS B0) I )
®6enE). Allgleelss @@ILE®:08 G:HeMlen)an
CalOORI HMRHSA MO8 N1 1GRIHs
SHemlaf). el o3 @amymoen g Hes
891ann20010)M)88)  af)MHO)o DBUBHN)0
ent @3 avlg) &gl @relalo & $lemEajoud

GeId Iaquanudl

Er. ¢220a ago.ail.

OGEMBO MEMMO Gald@ 1 1@ HWOol
@AI@H9)0 ISl allodm SOV
moelemNGald quadlod @exilglwowl.

@PEIaI0B)OS HFIME[0Ud OB0S5)68B
enel@d mlamio @YYPASEE Galdd)aD 60)
eflalgal e¢quoa] ni 10 QloQl)) &6ns).
9SOM af)og I 100 HeeHSAE el
afls)anm)ss & saemleslay).  eilalgas
GqRoa] N1 1903 LAWo HAIBAN) OB>06MBO
loyam) afed i 1oad ml@da].

006MoNICIVIQflTs @RYSl0mElWEUDaHo
eflalgal equoa] eni ~ 9SOM W@ ©@SAaM).
allan’s agoad 6n1 o eflaflgal eayoa] et Jo
QOO 630520W10)MM).  MIGIHN)AN WI(®
£608 B30} OO HEAWIM NIMS nIdGleNe B6Q

12

OBOMNOO (l12106Mo MSAMAND) agf) @ARO(D0
aluwlomeamMm@ 80600 2RIAUMBNO0M)o
am  1LI0GHHENED) @RYQIUDLA06T).

MN%alMo &HO0YHHUNAIW] (alQIGOH]
BN VY0210 DENBOHIEMUIUY BRM)UOE]
®Eal af)IN} al0®IaN 210D af) (@ 2I(®o
Al oma06m oM@ G@RYOYo alOWIO®
@M LOAOMIBENIDWMBBAIRHH) AM 1210
GB6N3M)A06T).

B)S) O HOUBY®] AlE3en)M®) :

mlelaileoel @™ (o DalCWIUTl

mlelaileel R10INSNINO Ao DalEWI
Wagoem .....!

mlelaileal TuDE:0468BU3 20(Mo DalGWO
oo ... !

@)S00® Mlelailoel ®odlad mvoailwom
OMI@3 DalGRONO B)S}EMUIWE  quenimylaw]
)OS @SAI HJ0W)BH®)0 QAUEMIR A l0R0W]
MUNJalMo  &*)S)M@  ODafHa|SOMSS
TLOBL M HUB DENBI)HW)o & alQIaM).
alfl®)o ©SeIM ¢Hhiafley ®oolanlead
al0lWles MSHSIRING:IIM®o WMaloRdW]
LN IMOOD HN 26 |S)OMAND®IEN.

af)MO@  aVI®o Q@M o163
@RYAUWYHD )SICAUIUWB BPOHM® 10
(alIBO®E9)M AMILGI®]  f)sBBO MW
B0) TUNAIMOEMIMIo @Y MLOdAINOMIEI
21N BH0BHN)0 QEMBIBH)IMN D  af) MO

*



0ed mIgIm) a)&glenss avenl miay
n1o0leno alflsla)) mlany. et 188103
al0§)eal5lio ME! PoomIcs (alaidom]
afloyam). @By el HBlo MEl AV Een
20010y,  aflel ¢RI B3 BRSI06EBRO
Mo 6ni ) WlO)OIWIE3 AGQ NI T D
Nl 1oMm S0QAUBESHY ©21QIAMY; @1dla)jo
ool 2@ AlGIVILPED@IMOG3
BSLIOTV)HMOMILINEM NI 15U B00Id
GSHH 21D OMeHIMEl)M®.  avigleilel
£6)aIN VI(@ENIOOEI00 @) avlgleeal aueni
eNIaY 6nI0GIM3 2)0)0S> aflSlaf)ed06nEl0)am).

M1 @3B0 ) aMN VI(@INOOHOLI00 BEO
ol@lwleno @AM VIO ENIOHOL0
20Qoco ololwleno @ocel MyOmo
0210 ®)0»06M810)aN). @R ®16 MO O
21S)RIN0W ald5lo Nl @3 B0)6sI0lo)an).
COO8)HeBLI00  B30)21a]  BaD)H1
QIRIGOMOS @ROLID:IT DSCOMOS @RHLIN:IC3
MEANOS OQISla]) ©&06NZ0WIYAN) MIGDo.

‘D0(al06MEENZ0, MO(al06MGEBI, @0
(a106MEENED" &6NBd;SA@ MaN)algo aflglay)
©a10gll.  @0(aldeMo )N @RSYO QIOYAM
CIoa[l@d @RS106EBIM)EME af) M oem
MBS @al0Blo oM  EN6EBBUTO BN DE
am  endl.  olelanem®a)e ¢WoElafla]
Ga]ou ‘o ag)aM MLOAICI ERSI0GEBOM)’ af)am
8000 Gelalla]) Gald@®IEM). @R®eLIBIRN0
@)0Q1) QAUIEN)HUWD OO @YU WEBBUD
OOB@0) NI MYYYNABH6H00}6S 630} B1D3.
ag) MO0 ag)MIalOEINIM af)(D) B)S206IM
af)SO o) @§P8»HBHe @eGIWIo. aflel
@RHHUOBBUS GRIDAflen) Mo 2ilel @REUO
6BBUD )5162]0)HWI0 H2IQGIAN DD (aIGDYb>
Tl @y¢RABBIBH6) TVITDAEM. 6NI  J&hD
0)0S BOaHWIG3 M)A (aldQIUd0 @RYAURTDI
2J0GEI B0) QIOHH) a)GOIWIB,).

80) H301VEIPMIWINS HOYW QULHS
COMONS Nl 1HUWB ©6MB)o 2l10lajo60m)

HYDEL BULLET {{

06NEl0lH0)aM). MSMAI0] - HEM G160
238N QILI®)200] - aI0aM)eAIS]  AIRIEAO0]
QO @SBAM).  HO)AUTA Alelw aldelo
GIROa] aOMO00WEa0ud AIRlW aldelo af)am
@RS)OMEYVI {08 BRHSI0EBBOM)EENBO af)an)
21)0)BOOMIT HEMBSSA@ @YAN) (AldQIUd o
ailglayy ea0eil. ‘arile aneicezo, alelo
al0RIGeMED, AIelWaldeIGeMEd . GaYIa{l®@d
@YO3WI0BH]T HWOIMBBAIO O VIO BE)
ol @3 SOl @@ @SB,

2000B20® WIRLOMIG3 BRAR)MM)
(V0B e eMMB DaleBU6EBUE Meldlom)
Gal0OLl DONLOMNEBBUY OalGBUdlaf)OB06NE
&ML SA 060(WaIN)es qualalo ®eOAN
96nz30lo)M). N1 T 9VOHCmE @oYAIS]
GHHU(@OMIM) BRS)HOMOMIOIW] ODOH0
a)IM @RS)OM EAWI{lTd @RSEI0EBOMEMS0
af)M 21O}EOHOWIG3 MMM (alouvoo ailgSla))
92102l ‘680’ ‘6B0” a)M) AIOEOIN)OE:I6NE 630)
G068 3,000 VIgIed mlamjo ag)emIg).
aNO GO OGEH af)M) H@afla)) OGNS
SHemed s@  mIglanavlerslay). oy
MM Ea|oW8 B)200]1 HeMIOaldomlallsla]
ent loessl.

@@ Vo3 NIQVOFI@3 6NnIe O]
WEa|0UWd MOM)o AdBlo 6N 1ol
rSIGRITES) GalodOMBS N1 LlG:U{MOE6)
msm). AISlEe)la] 1S QISHTOENSIE)M
H000 TMVoaoadlal). af)MIBs ®y¢Y)A
000I3})®] BAIMIGRIDSE: GRILINSE) Galdd:)
QI0M)o BBUBH6) MO1BRILIN)SWV]GRIVES)
Cald®)}QIOM)o alddHOmI0E ®§@)01m)o
MOI@BOLISHISV BP)o DSV 6 0]
A19SS)EH0  af)aM) EMOM AlOEOD). ‘@O
ODOBOD GAUME  af)N) AHUWB 20)als]
alOfOM). HO06Mo  GaldBlalGalouwd ‘emOmd
SOOI 6Nl 2Nelca]owd aorola)
80SlWOGEID’ af)HaNIO) A0)E2I10B 0 G210G]a]).

*

13



%) HYDEL BULLET

Current and future applications ~
of HPTE insulated cables ¥
systems V.

Er. Dony C.S

Assistant Engineer
Summary

HPTE insulated cables represent an attractive alternative to traditional cables
insulated with crosslinkable materials. Thanks to a set of advantages, mainly due to
the use of thermoplastic PP based insulation, superior performances can be achieved
for cables with HPTE insulation. After an important experience in the field of MV
cables, now HPTE insulation is being extended to HVAC and HVDC areas.

In the field of HVAC, a cable length (1000 mma2 Cu 150 kV with HPTE insulation) has
been installed in the Italian Transmission network and is in service since 2013.

In HVDC important qualifications have been achieved in 320 kV, 350 kV and recently
600 kV voltage class, at high conductor temperature (90°C) and including both VSC
and LCC typology. These results have been obtained thanks to an extensive work
performed on materials development and technological improvements, for cables and

accessories.

This article describes the developments performed and the results achieved, that are
very promising especially in view of possible applications of HPTE insulated cables for
EHVDC systems.

1. Introduction on HPTE insulation technology

The opportunity to develop an insulation technology for MV and HV cables
alternative to the well- known and experienced materials like XLPE and HEPR has
driven cable manufacturers to investigate in the early 2000s the use of a polyolephin
(PP) considered so far not adequate to provide the requested properties of a high
performance electrical insulation for cables. Main challenges to overcome in order to
demonstrate the feasibility of use of PP based insulation for electrical cables were the
following :

14



HYDEL BULLET (%3}

*  Dielectric properties on cables

*  Resistance to electrical ageing

*  Resistance to thermo-oxidative ageing
e High stiffness of PP based materials

*  Working temperature not adequate in the field of low temperature, due to high
fragile temperature of PP.

*  Melting temperature of PP materials lower than max short-circuit allowable
temperature (250 °C)

e PP morphology and characteristics during the insulation process
(extrusion and cooling)

Through the selection of a special polymer blend and the application of an
advanced production process, it was possible to overcome the here above mentioned
challenges and to finalize the development of the new insulation type, called HPTE,
firstly introduced in the MV cables area.

The development of HPTE was based on the selection of polypropylene raw
materials that were formulated and compounded in view of application to power
cables. Since the excellent electrical properties of polypropylene films are well known,
a main goal of the early R&D activity was focused on achieving an adequate material
morphology, in consideration of the insulating layer thickness typically used for
energy cables.

The selected formulations turned polypropylene into a versatile and high
performance insulating material for power cables, both in terms of physic-chemical
properties and electrical characteristics. Indeed, the new insulating compound is
characterized by good flexibility and very high values of tensile strength and
elongation at break together with high thermo-pressure properties.

It must be underlined that, in general, thermoplastic polyolefin lack of these
properties all together. Low density polyethylene, for example, needs to be crosslinked
to get cables with satisfying thermo-mechanical properties at 90°C as operating
temperature, and at 130°C, as overload condition.

From the process perspective, the use of thermoplastic insulation in place of crosslinked
versions allows to overcome a series of drawbacks, such as the creation of pre-scorches
or ambers in the extrusion apparatus.
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Another process advantage of HPTE insulation is related to material filtration. While
there are practical limits in filtering crosslinkable polyethylene, due to the
possible scorch phenomena, HPTE insulating compound can be filtered much more
thoroughly, with advantages in terms of material cleanliness. More efficient filtration
is an important advantage, because the presence of contaminating particles in cable
insulation, severely affects electrical performances and, in general, cable reliability.

A further and important advantage of HPTE material and processing is that no degassing
treatment is required since no crosslinking step is carried out. This zero degassing
technology, at the basis of this new cable concept, permits the manufacturing of power
cables without the need of extensive and long lasting thermal treatments for the
evacuation of crosslinking by-products. Full recyclability of polymeric materials is also
a valuable property of this technology, with benefits in terms of carbon foot print.
Besides recovering metals such as in other energy cables, all the polymeric layers of
these cables, including insulation, can be fully recycled, i.e. used for production of
components like fillers applicable to various frameworks.

Finally, in terms of product properties, the new insulation allows to achieve
superior thermo - mechanical properties for the cable at temperature significantly higher
than other crosslinked materials; the high melting temperature of HPTE insulation
opens the possibility to increase the actual temperature limitations of energy cables
(70-90 °C) to a further step; this represents an undisputable advantage in the
network, either in terms of initial investment or in terms of safety margin of the power
transmission/distribution system.

Thanks to the here above listed properties, HPTE insulation has been successfully
introduced in MV field in Italy and The Netherlands, and is under discussion in other
countries. In particular, in Italy the first 20 kV cable with HPTE insulation was
installed in 2006 and is in service since then; so far, about 36000 km (measured like
single core) of cables have been installed in Italy.

HPTE technology was successfully introduced also in the Netherlands for MV cables,
based on local specification; this includes accelerated ageing test in water that was
overcome by HPTE insulated cables with important margin, demonstrating the
natural and interesting attitude of the PP based insulation to resist to water treeing
phenomena.

Based on the above mentioned properties and achievements, since HPTE is not just a
formulation but a technological platform for power cables, this innovative
category of material has been taken in consideration for several new applications.
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By properly tuning the physic-chemical properties of the ingredients, it was possible to
develop and optimize specific HPTE versions for insulation of HVAC or HVDC power
cables, without constrains related to residual byproducts. The extremely low level of
polar additives makes the formulation especially suitable as insulation of HVDC
cables.

2.150 kV experience and feedback from the field

In 2013 an experimental portion of HVAC cable with HPTE insulation was installed in
132 kV link named “Lacchiarella - Vernate T.167”, located in north Italy near Milan.
A section of about 500 m length has been inserted between two joint bays as a portion
of total length of 5080 m. The cable is an 87/150 kV, 1000 mm: copper conductor,
HPTE insulation, welded aluminum sheath and PE outer sheath while rest of the link
is composed by 1600 mm: aluminum conductor, XLPE insulation, copper wire and
aluminum composite screen and PE outer sheath.

The junction between the two cable designs (HPTE and XLPE) has been
obtained by the use of asymmetric and bi-metallic sectionalized cable joints of
“click-fit” type.

The circuit is installed mainly in trefoil formation, directly buried in trench
with some road crossings and HDD in plastic pipes and short portions in air at the
terminations. From the electrical viewpoint, the system has been divided into 10
sections (9 sections for cross bonding and 1 section for single point bonding).
Hereunder figure 1 shows the single line diagram:

Lineg "VERNATE"

®

SE "LACCHIARELLA™

IR

Figure 1 - Lacchiarella circuit straight line diagram

Before to put in service the link, an intensive test program was conceived on complete
cable system in order to assess the quality of this innovative insulation; in absence of a
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specific standard dedicated to HV cables rated at 90°C and insulated with
thermoplastic materials, it was decided to carry out the test in accordance to IEC
60840 specifications. Type test, prequalification test procedure according IEC 60840
plus additional thermal cycles according to table 1 have been positively completed.

In order to monitor continuously the partial discharge activity, a permanent system,
composed of wireless PD sensors, an electrical feeding device and an
acquisition unit has been provided. The sensors have been installed on the cable
surface at the transition joints location. These collect and transfer all PD discharge
activity signals to the acquisition unit located inside the link box manholes. This last
will send wireless all the data to a remote location. The electrical feeding of the unit is
guaranteed by a special device installed around one of the three power cables,
generating the necessary current value (fig.2).

Figure 2 - PD acquisition system

Table 1 - Sequence of tests performed on 150 kV cable with HPTE insulation

Test Results

20 therm. cycles (95°C - 100°C; 174 kV) No breakdown or flashover

180 therm. cycles (95°C - 100°C; 150 kV No breakdown or flashover

20 therm. cycles (100°C - 105°C; 174 kV No breakdown or flashover

20 therm. cycles (110°C - 115°C; 174 kV No breakdown or flashover

)
)
)
)

20 therm. cycles (110°C - 115°C; 217 kV No breakdown or flashover

At specified time intervals the system acquires the PD measurements from the six
transition joints located on the three phases of the line and the measures are uploaded
on a cloud system (fig.3).
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Figure 3 - PD acquisition pattern

The link has been running continuously since 2013 and even though the line was not
particularly loaded so far (about 35% of nominal current - median value), feedback
from field is positive and no issues or PD anomalies were noticed during this period;
the good performance was confirmed also by positive results of aforementioned test
program.

3. Characteristics of HVDC extruded insulation

In recent years, the relatively-new HVDC extruded (polymeric) cable systems have
become more and more competitive compared to the traditional mass
impregnated non-draining (MIND) HVDC cable systems. Indeed, although the latter
have totaled much more service experience, the former have some major advantages,
e.g.: they are much more environmentally-friendly as no impregnating fluid is used in
the insulation; the maximum permissible conductor temperature in normal operation
is higher; splicing is much easier.

For these reasons, extensive and sound R&D activities have brought now the voltage
and power ratings of installed HVDC extruded cable systems to the 320 kV and 1000
MW levels, and these levels are expected to increase. This is shown by the 320-kV
XLPE-insulated HVDC cable system projects named “Sylwin 1”7, “Helwin 2”, “Dolwin
1”7, “Dolwin 2”, and “Dolwin 3” linking wind farms in the German North Sea to the
mainland and by the 320 kV/ 2000 MW XLPE double bipolar HVDC cable link named
“INELFE” between France and Spain. In addition, the “Nemo Link”, a 130 km subsea
and 11.5 km land 400 kV /1000 MW XLPE HVDC cable system, is under construction
between UK and Belgium.

For an improved design of HVDC extruded cable systems capable of achieving these
goals, R&D has followed mainly three routes:
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1) As for the converter, improvements in HVDC VSC converter station technology
have removed the requirement for polarity reversal on DC systems up to 1000
MW (and expected to increase);

2) As for the cable system, a particular care has been devoted to the accessories
(joints and terminations) that are often the weakest points of the whole cable line;

3) As for the cable insulation, the performances of DCXLPE have been dramatically
improved with respect to traditional compounds used for AC.

Focusing on this latter aspect, among the various methods followed starting from the
early 1980s to develop HVDC cables with polymeric insulation, early research trialed
the use of LDPE, XLPE or HDPE without any modification. The poor results obtained
led to abandon this strategy and select the so called “DC-XLPE”, namely XLPE
compounds specifically developed for DC application, first of all by modifying
electrical and thermal resistivity of the polymer so as to limit the field
inversion phenomenon (the so-called stress inversion free cable). In this framework,
space charge build-up in XLPE under DC stress resulted a major concern for its use in
HVDC cables. As well known, space charges modify the electric field distribution in
the insulation and may lead to local field enhancements that put the long-term
reliability of the cable system at risk, especially in the presence of voltage polarity
reversals.

Therefore, many different methods for investigating space charge in solid
polymeric materials, set up over the last decades have given a fundamental
contribution to the realization of present HVDC extruded cable systems. Inherent
difficulties - mainly related to thick insulation - make measuring space charge on
full-size cables difficult, but recently space charge measurements on full- size HVDC
extruded cable loops have been - and are being - used worldwide in qualification tests
for HVDC extruded cable link projects. Until 2017 these measurements were based on
project-dependent agreements between cable manufacturers and the customers, as an
agreed standard procedure was missing. Aiming to fill this gap, in 2015 a protocol for
space charge measurement on full-size HVDC extruded cables up to 550 kV during
load cycle qualification tests was proposed by the IEEE DEIS HVDC Cable Systems
Technical Committee in a dedicated position paper. This protocol was improved and
established as a reference IEEE best practice in 2017, when IEEE Standard 1732-2017

was issued. This Standard enables the use of either the Pulse-Electro- Acoustic (PEA)

or the Thermal Step Method (TSM) for measuring space charge.
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To date, space charge behaviour, electrical resistivity and electrical breakdown stress
are deemed as the most important parameters for designing and manufacturing HVDC
polymeric cables. Therefore current R&D procedures on HVDC extruded

cables are split into three subsequent stages, as follows:

1) “screening” research tests aiming at the selection of 1 or 2 materials/
technologies among a wide range, having limited space charge accumulation and
good thermal stability as the main performance indicators. Thus, space charges,
electrical resistivity (vs. temperature and electric field), impulse voltage
performance under superimposed HVDC are investigated on small size
insulating samples representative of the cable system, i.e.: thin films and plaques
(insulation thickness 100 "m + few mm); cable model “A” (conductor
cross-section » few mmz, insulation thickness < 2 mm); cable model “B”
(conductor cross-section» 50 mmg, insulation thickness » 4+5 mm);

2) development tests on a full size cable as a validation of the previous choice, i.e.
thermal stability tests, space charge measurements, heating cycles under HVDC,
polarity reversal test (if required for the application), superimposed impulse tests.
Heating cycles, polarity reversal and superimposed impulse tests should be
performed up to breakdown. During heating cycles the space charge behaviour
can be monitored;

3) qualification tests, carried out according to CIGRE TB 496 or IEC Standard 62895
depending on voltage level and land/submarine application.

For all these reasons, since the early 1990s, R&D on HVDC extruded cable systems
aimed at the suppression of space charge build-up in DC-XLPE. As space charges can
be either electronic or ionic, and can be either injected from the semiconducting shields
or created by cross-linking by-products (i.e. residues of peroxide dissociation) under
the action of the electric field, space charge suppression in the polymer is achieved
typically by means of the following strategies:

1) modification of the features of the semicon/ insulation interfaces so as to reduce
charge injection from semicons, e.g. by: changing the composition of semicons
themselves; changing the electrical properties of XLPE surface so as to control
space charge behaviour and injection from semicons;

2) reduction of the peroxide content in DC-XLPE crosslinking;

3) stronger and longer degassing treatments after crosslinking for DC-XLPE vs.
AC-XLPE cables;
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4) modification of the bulk XLPE compounds, e.g. by: blending PE with another
polymer; using additives or (nano)-fillers in PE-based compounds so as to reduce
space-charge accumulation, mitigate by-product effects and make electrical
resistivity more uniform. Nano-fillers in particular may be either organic or inor-
ganic, and either conductive or polarized.

Nevertheless, these strategies might not be fully effective as the reduction of the
peroxide content involves that thermo-mechanical performance has to be reduced and
compatibility with accessories has to be proven in the long term. Moreover, the
introduction of additives mitigating the by-product effects requires a uniform
dispersion of these additives in the compound, as well as a proven long-term stability
and effectiveness of such additives. The same holds for nano-fillers, whose uniform
dispersion in a large amount of insulating material requires a very reliable technology
yet to be fully- established.

Hence space charges are still a major issue for crosslinked polymeric insulation for
HVDC cable application to date, especially in view of the higher and higher level of
electric stress demanded by future HVDC cable system projects, having a voltage level
of 525 kV as the closest target. Hence, a non-cross-linked thermoplastic insulation
capable of reducing space charge storage dramatically, thanks to the elimination of
peroxide decomposition, can be greatly effective as for the long term reliability of HVDC
extruded cable systems.
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Figure 4 : “24 hours” load cycles at - 592 kV and at + 592 kV



4. TT @320 kV LCC & VSC on HPTE cable system, 90°C

After successfully completion of the Prequalification test performed according to TB
Cigré 496 for Voltage Source Converter (VSC), a test circuit, composed by 100 m of
HPTE 320 kV DC cable 1000 mm:2 Cu conductor, 1 premolded joint and 2 composite
termination, hasbeen submitted to Type Test sequences in order to cover requirements
for both LCC and VSC systems.

4.1 Summary of the load cycle
Here below the different phases of the load cycle test are summarized :

* Twelve “24 hours” load cycles at negative polarity at Ur (- 592 kV) - Twelve “24
hours” load cycles at positive polarity at Ur (+ 592 kV)
e Eight “24 hours” load cycles with polarity reversal at Utei(+ 464 kV)

e Three “48 hours” load cycles at positive polarity at Ur (+ 592 kV)

A rest period of 24 without voltage but with heating applied has been done between
the two blocks of twelve “24 hours” load cycles at - 592 kV and + 592 kV. During the
rest period, the heating was applied as thermal cycle. In Figure 4 the 24 heating cycles
and relevant voltage applied are reported.

4.2 Superimposed switching impulse voltage test

After the load cycles previously described, the circuit has been submitted to the
superimposed impulses tests. To perform the impulse superimposed on DC test it was
necessary to electrically separate the HVDC generator from the impulse generator and
vice versa (fig.5); in order to satisfy this condition the test circuit was realized with a
sphere gap.

| D.C. GENERATOR |

| PULSE GENERATOR |||.U. IMPULSE | TEST

| DIVIDER ) | OBJECT (MveC

-

Figure 5 : Scheme of the test circuit realized for the superimposed impulse tests
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The superimposed switching and lightning impulse tests were performed on the whole
test assembly. As described in CIGRE 496 (paragraph 1.5.5.), the cable has been heated
and the conductor temperature has been kept steady for the last 10 hours before the
superimposed impulses at the specified temperature (e” 90°C).

In table 2 the sequence of superimposed impulses applied is summarized:

HVDC polarization Conductor Superimposed impulses Result
during Impulse
Voltage | Polarity | Duration polarization Sifu  |Voitage value Polarity | Pulses

(kv [hh:mm] [*c}) (kW] Number
320 Positive 11:00 9.7 5 Usz s 740 Positive 10 Passed
320 Positive 11:30 9.7 S “Usze 420 MNegative 10 Passed
320 Positive 10:30 92.8 L Uy T80 Megative 10 FPassed
320 Negative 10:30 92.5 Si “Usz s 740 Megative 10 Passed
320 Negative 11:00 S2.7 5l W PPN 420 Positive 10 Passed
320 Negative 11:00 92.6 u U T80 Positive 10 Passed

At the successful completion of the impulse testing the test assembly has been sub-
jected to 2 hours at a negative DC voltage of UT (592 kV) with no heating applied.
Said test has been passed as neither breakdown nor flashover have occurred.

5. Ageing test procedure under sustained polarity reversal

A new test protocol was developed for DC extruded cables (including also new
thermoplastic materials) with the aim to compare the results of sustained polarity
reversal test with the current knowledge on MIND cables. The main interest was a
first approach for the comparison of DC extruded cables and MIND cables over
polarity reversal endurance. Specific numerical models for the evaluation of life
expectations of both cable types have been used to select both accelerated test duration
and the number of polarity reversal stress to be performed. The test program is made
of two main sections: the ageing section and the sustained polarity reversal stress
section (formally a second ageing section). The first ageing section is mainly based on
the procedure suggested in for cables to be installed in systems that allow the voltage
polarity reversal, with an additional acceleration factor around 3 so as to reduce test
times with respect to the standard duration of 1 year. As far as the second section is
concerned, a proper sustained polarity reversal stress procedure has been adopted
formally based on the experience gained by main standards through the years on tests
made on MIND cables.
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For HPTE insulation the test has been performed at a reference value U0=350 kV DC.
The tested cable (1000 mm:2 copper conductor, HPTE insulation 16.5 mm thickness,
welded aluminium sheath and PE outer sheath) was assembled with 1 premoulded
joint and 2 composite terminations. The test was completed successfully: neither
breakdown nor evidence of thermal instability happened during the entire tests on the
tested objects.

6. Technological progress forsuperior voltage cable prototypes (600 kV)

Further improvements were added to the original HPTE technology in order to
comply with higher performances requested to HV AC and DC applications

® Material handling system, with the use of pressurized and dry air with extreme

high level of filtration;
*  Very high level of compounds filtration during extrusion;

* A new concept for injection system for liquid additives;

* A new concept of mixing screw for on-line compounding, developed by using the

most recent
3D thermal and fluid dynamics FEM analysis methods;
- Gradient cooling process after extrusion in pressurized silicon oil;

Two new 525 kV DC prototypes were positively produced, with 2000 mm? copper
and 3500 mm? aluminium conductors.

7. Technological progress for accessories

The development of joints and terminations for 525/600 kV HVDC extruded cables
has required the introduction of specific tests on materials and new design
approaches to improve the reliability of the accessories under DC electrical field. In
fact, their behaviour is strictly depending on temperature- related insulation
characteristics and also strongly influenced by the phenomenon of the space charges
accumulation along the interface between cable and accessory.

Accessories with EPR pre-moulded components have shown very good
performances on 320 kV DC extruded cables and have been developed up to 525/600
kV DC thanks to new materials and innovative design comprehensive of both
geometrical and non-linear electric stress control systems.
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In order to verify new joint and termination design and new materials for HVDC

accessories up to 525/600 kV DC, investigation tests have been carried out on reduced

size models. HPTE insulated model cable was used, with 5.3 mm nominal insulation

thickness.

Scaled cable and accessories have been submitted to an internal thermal stability test

structured as follows:

® Three thermal cycles (4h heating/4h cooling) with 90 °C on the conductor and
55 °C on the outer semiconductive sheet, with voltage applied in positive
polarity.

® 8 hours in temperature with the cable grounded.

® Three thermal cycles (4h heating/4h cooling) with 90 °C on the conductor and 55
°C on the outer semiconductive sheet, with voltage applied in negative polarity.

The voltage levels according to table 3 below have been applied during the
aforementioned heating cycles :

Voltage
1° Voltage Step | 190 kV
2° Voltage Step | +£210kV
3° Voltage Step | £230kV
4° Voltage Step | +250kV
5° Voltage Step | +270kV
6° Voltage Step | £290kV
7° Voltage Step | +310kV

The DC voltage applied on models was calculated in such a way to obtain along the
interface and inside the accessories similar electric stresses present on full-size cable
system during Type Testing according to CIGRE TB 496 requirements. In particular,
based on FEM calculations, the value of 210kV can be considered as a reference for
525kV voltage class and 230kV the same for 600kV level. Model2 joints and termina-
tion that showed the best combination of design and materials successfully passed all
the required voltage steps, including lightning impulse test up to 300kV, and were
conveniently scaled for full-size applications.
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Following accessories (fig.6) have therefore been developed and successfully tested on
2000mm2 HPTE insulated cable with 25 mm insulation thickness:

® Outdoor terminations with composite insulator, both normal type and explosion-
proof version.

® Straight Joints (both un-sectionalized and sectionalized).

The internal tests, carried out with the cable conductor at 90 °C and a thermal drop of
30°C, included:

° N° 12 “24 hours” load cycles at negative polarity at 971 kV

L N° 12 “24 hours” load cycles at positive polarity at 971 kV

L N° 8 “24 hours” load cycles with polarity reversal cycles at 761 kV
L N° 3 “48 hours” load cycles at positive polarity at 971 kV

Figure 6 : 525 kV sectionalised joint and 525 kV Outdoor Termination

8. Qualification of 600 kV system

In order to qualify the new HPTE material for application up to 600 kV HVDC
it has been performed a complete Type test sequence extrapolating the test parameters
from CIGRE TB 496 for VSC system which, as known, is limited up to 500 kV voltage
class. The Type Test was performed on a circuit composed by:
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® 525 kV, HPTE, HVDC, 1 x 2000 mm2 CU 600 kV cable;
* two outdoor sealing ends with composite insulator: TES 600 kV.

During the type test, it was adopted the load cycle test for VSC (Voltage Source
Converters) systems at a max temperature on the conductor of 90°C.

In order to circulate an AC current through the conductor of the cables, the
terminations were connected together (series circuit) and heating transformers were
placed on the cables. The total length of the circuit (including the terminations) was 47
m, with an active length of cables of 36 m.

In order to define the heating parameters (current and power to be applied to the
heating tapes) able to satisfy the request of TB 496 for heating cycles, a dummy loop
was realized with a 6 m length of the same cable used for the electrical type test; the

sample was prepared exactly as the main loop.

This dummy loop was used not only in order to define the parameters, but also during
the tests in order to check continuously the thermal condition of the main loop.
Figure 7 shows the cable system under test.

Figure 7 : cable system
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8.1 summary of the load cycles

In accordance to extrapolation of CIGRE TB 496 the following heating cycles sequence
has been defined:

L Twelve “24 hours” load cycles at negative polarity at Ur (- 1110 kV)
L Twelve “24 hours” load cycles at positive polarity at Ur (+ 1110 kV)
L Three “48 hours” load cycles at positive polarity at Ur (+ 1110 kV)

A rest period of 24 hours without voltage but with heating was adopted
between the block at negative polarity and the block at positive polarity.

8.2 Superimposed impulse voltage test
After the load cycle test the circuit was submitted to the superimposed impulses test.

In order to optimize the testing activity the impulses sequence has been conducted as
in Table 4, where also parameter and results are shown.

MWD P ol ad ration Jconauctor Temg. Superimpoied Irmpulie parameten

Voltage| Polarity | Duration) sifu Wavatom Peak voltage| Polarity | N.of | RESULT
[ LLE) [c] front §me [s] |time to 50 % [1s] [w] Irmpulies
00 |Positiva]l 1230 820 L 22 2368 1100 Positiva 10 Passad
600 |Positive]l 1330 820 1] 237 25 £30 hi el ve 10 Passad
600 MNegatwel 1230 819 S FE o) A5 1100 W& gatve 10 Pasted
BO0 MNepatiwel 1330 82.0 L] 15 2368 30 Poditivi 10 Passed
B00 Magatwel 1230 915 1] 453 43157 100 Pogitive 10 Fassad
600 |Positive]| 1230 20 u 463 4151 100 N gat v 10 Fassed

Table 4 : Impulses sequence

At the positive completion of the impulse testing the test assembly has been subjected
to 2 hours at a negative DC voltage of UT (= 1110 kV) with no heating applied. Said

test has been passed as neither breakdown nor flashover have occurred.
9. Conclusions

The big demand for transmission of high electrical power in long distances has
fostered the fast and successful development in the recent years of HVDC
Transmission Systems at increasing current and voltage levels; in fact, both traditional

and newer technologies are evolving.
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In the case of the new technologies, there is a quite consistent difference
between the state of the art in terms of qualification and in terms of return of
experience of “in service” applications. In other words, the way of the development of
HVDC cables system is in continuous and pressing evolution. As matter of fact, the
technology for the near future in HVDC cables systems seems to be solid insulation. In
the field of solid insulation, between the actual technological development axes
pursued by main Cables Manufacturers and Compounds Suppliers, the HPTE

technology is becoming an operational reality.

The recent development demonstrated the feasibility of 600 kV DC cables systems
made with HPTE technology, according to VSC test protocol defined by Cigré TB496.
This technology permits to produce a HVDC thermoplastic cable with lower
environmental impact. In addition, the HPTE technology doesn’t require chemical
reactions to achieve the properties required for long term electrical integrity of HVDC
insulation systems. This feature gives the not negligible benefit to avoid by-products,
making this the simplest and most effective solution against the well-known problem

of space charge traps created by the by-products themselves.

This breakthrough innovation in cable technology will enable a transmissible power
by HVDC systems up to more than 3 GW (depending on thermal
environmental and installation conditions), which is more than twice the value achieved

with 320 kV DC systems currently in service.
*
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YOU ARE THE SALT FOR ALL MANKIND

You are the salt for all mankind. When
salt loses its taste there is no way to make
it salty again, it is thrown away. The salt
looses itself to add taste to food (others).
Do you add taste to the society you live ,
or you simply exist . There is lot of
difference between human being and
being human. Life is a God given chance
to work hard on something worth doing.
A truly happy life comes from giving more
than we take. Your beliefs does not make
a better person but your behavior does
(Swami Vivekanandan). We make a
living by what we get, but we make a life
by what we give (Winston Churchill).
Your mandate in this world are, first: find
your space, second: radiate your
brightness to others.

You are not an isolated entity, but a unique
irreplaceable part of this cosmos.

You are part of a vast, intricate and
perfectly ordained community. Look
forward and come to understand your
connections with other people. We have
many contacts but few connections.
Connection is between heart and heart,
sitting together, sharing meals, caring for
each other, etc. We talk ,but no
communication. No connection is the
reality of the day. Whether at home or in
the society everybody is busy in their own
world. The best and the most beautiful
things in the world cannot be seen or
touched but are felt in the heart
(Helen Keller). A heart full of love and a
ear ready to hear are the true assets of man
(Dr. Abdul Kalam). Speaking with out ego,

Er. Thomas Kolanjikombil

Maramon

loving without intentions, caring without

expectations and praying without

selfishness are true signs of relationship.

Judging others with preconceived notions,

envy, intolerance at others prosperity, all

cracks relationship. Good life is built with

good relationship. Forgiveness is the
foundation of meaningful relationship.

There is a candle in every soul, some
brightly burning, some dark and cold. The
spirit bring the fire, ignite the candle and
make it his home. Take your candle and
run into the darkness, seek out the
helpless, confused and torn, hold your
candle for all to see it. Take your candle
and go to light the world. Frustrated
brother, see how he tried to light his own
candle. See how your sister, she has been
robbed but still hold the candle without a
flame. So carry your candle run into the
darkness seek out the lonely, the tired and
worn, hold your candle for all to see it. You
need not be perfect to inspire others, but
others can be inspired by how you deal
with them with your imperfections. Stop
doing acts that push people away from
you. Our life is under law of attraction.
We attract people based on our actions and
push people away from us based on our
actions as well. So put yourself in other
people's shoes, develop empathy that helps
us to understand others.

There are many things that money cannot
buy, manners, morals, respect, character,
common sense, trust, integrity, love, etc.
You are here to heal not to harm, you are
here to love not to hate, you are here to
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Er. M.V. Balasubramaniam expired on 22.04.2019 at
Bangalore. He retired from KSEB as Chief Engineer. He was
one of the best English orator among the Engineers and was
very committed. He was exceptional in decision making and

a true professional engineer.

We offer our deepest and most sincere
condolences to this loyal member
May his soul rest in peace...

build not to destroy. To say my belief is
only true is the greatest superstition. Love
and ego are the branches of the same tree,
the difference is love always want to say
sorry and ego wants to hear it.

Time has changed, life style changed. In
my young days, father was God, mother's
feet was heaven, people were sensible. Now
young people are very clever and
practical. For them every relation is
ladder which they use for their further
advancement. But when they no longer
need the ladder they keep them in the
attic. Life is not like a ladder, it grows like
a tree. Parents are not the first step of a
ladder, a father spend all his means for his
children, mother always has a smile in her
face, keeping all her needs and pain
behind it.

Build yourself well if you want to live well.
Help others to rise, your greatness come
from not your position but from
helping others to build up a future. The
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money you earn should be pure, meaning,
people who work for us, working with us
and the employer, all should be happy.
This money has great blessings. Is your
mornings are peaceful. Is it one with
fragrance and gratitude, one with
devotion. There is nothing to be proud of
ourselves in this world. What you have
today was some one else yesterday. What
we consider ourselves have to be left for
some one else tomorrow. True friend is one
that tell you bitter truth, but we are fond
of people who pour enconimums on us.
Remember salt does not allow worms to
enter in it, but sweet always has
unending flow of worms to it.

Most of us live with the stubborn idea that
we always have a tomorrow, but sooner
or later all our tomorrows will run out. Do
not carry all your goodness with you to
the grave yard. Empty it and die empty.

*
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Stories that Inspire... Amey Hegde

Abraham Lincoln Didn’t Quit

Probably the greatest example of a person who didn’t quit is Abraham Lincoln,
one of the most well known Presidents of the United States of America.

Born in a very poor family, Lincoln faced defeat throughout his life.
He lost eight elections, failed twice in business and suffered a
nervous breakdown.

Here is a sketch of Lincoln’s road to the White House:

e 1816: his family was forced out of their home. He had to work to support them.

e  1818: his mother died.

e 1831: failed in business.

e 1832: ran for state legislature - lost.

® 1832: lost his job - wanted to go to law school but couldn’t get in.

e 1833: borrowed some money from a friend to begin a business and by the end of
the year he was bankrupt. He spent the next 17 years of his life paying off this
debt.

e 1834: ran for state legislature again - won.

e 1835: was engaged to be married, sweetheart died and his heart was broken.

e 1836: had a total nervous breakdown and was in bed for six months.

e 1838: sought to become speaker of the state legislature - defeated.
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1840: sought to become elector - defeated.
1843: ran for Congress - lost.

1846: ran for Congress again - this time he won - went to Washington and did a
good job.

1848: ran for re-election to Congress - lost.

1849: sought the job of land officer in his home state - rejected.

1854: ran for Senate of the United States - lost.

1856: sought the Vice-Presidential nomination at his party’s national
convention - got less than 100 votes.

1858: ran for U.S. Senate again - again he lost.

® 1860: elected President of the United States.

Lincoln could have quit many times - but he didn’t and because he didn’t quit,
he became one of the greatest Presidents in the history of the United States.

Indian Achievers who Didn’t Quit

Here are some Indian Achievers who have made it big through hard
work and determination.

"T used to work as a train 'Tused to work ina At the age of 30, [ was a
ticket examiner"'- Petrol pump" bus conductor"
Mahendra S Dhoni -Dhirubhai Ambani -Rajinikant

n " -'
['used to sell newspapers'- "I started infosys with my wife’s savings
Dr. Abdul Kalam of Rs. 10,000" - Narayana Murthy
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1. Mahendra Singh Dhoni

Mahendra Singh Dhoni, one of the greatest cricketers from India was born in a lower-
middle class family. To support his family, Dhoni took up the job of a train ticket
examiner in the Indian Railways from 2000 to 2003. He was selected for the Indian
Cricket Team in 2004. Dhoni captained the Indian national team in all three formats of
the game. He is the only captain to win all ICC tournament cups- World

T20 (2007), Cricket World Cup (2011) and Champions Trophy

(2013).

2. Dhirubhai Ambani

The late Dhirubhai Ambani was born in a middle class family. His father was a school
teacher. Ambani moved to Yemen at the age of 16. He worked there as a petrol pump
attendant and as a clerk in an oil company. He returned to India in 1958 with Rs
50,000 and set up a textile trading company. This company is now one of the largest
business houses in India.

3. Rajinikanth

Rajinikanth, a very successful movie star was born in a poor family. He started doing
small jobs in Bengaluru and Chennai, including that of a coolie, carpenter and bus
conductor. While working as a bus conductor, he came across an advertisement offering
acting classes and enrolled in it. During his acting course, he was noticed by Tamil film
director K. Balachander and the rest is history.

4. Dr. Abdul Kalam

The late Dr. A. P. J. Abdul Kalam, faced a lot of challenges. He was born into a poor
family. His father was a boat owner. To help his family, Kalam sold newspapers. With
limited resources, he graduated in Physics and studied aerospace engineering. Dr.
Kalam joined Defence Research and Development Organization (DRDO) as a scientist
and went on to head the organization. In 2002, he became the 11th President of India.

5. Narayana Murthy

Narayana Murthy, who is called the father of the Indian IT Sector has not always been
successful. His first venture, a company named Softronics, failed in about a year and a
half after its start. After the failure of his first venture, Murthy joined Patni Computer
Systems and worked there for five years. He then founded Infosys in 1981 along with
six software professionals and Rs. 10,000/- provided by his wife Sudha Murthy from
her savings. Now, Infosys is the second largest India based IT Services Company.

*
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é& @ § TC 26/1300, Engineers House, Panavila, Thiruvananthapuram-695001

o a0‘$ Tele.No. 0471-2330696, FAX No. 0471-2330853 , Website : ksebea.in

et E-mail: ksebea@gmail.com
President General Secretary Treasurer
Er.N.T. Job Er. Sunil K. Er. Santhosh E.
Vice- Presidents Organising Secretaries Secretaries
Er. C.P. George (S) Er. B. Nishanth (S) Er. M. Muhammed Rafi (HQ)
Er. P. Jayakrishnan (N) Er. Shine Sebastian (N) Er. Anilkumar G. (S)
Er. Sajithkumar (N)

KSEBEA /Letters/2018-19/85 12.04.2019
To

The Chairman and Managing Director
KSEBL, Vaidyuthi Bhavanam.
Sir,

Sub: Election Campaign by Engineers & officers of KSEBL during working hours within
the office and premises of VB, Tvpm - Model Code of Conduct violation- reg,.

Ref: Our earlier letter dated 18-03-2019, regarding unauthorized collection drive in
KSEBL

In continuation to our earlier letter, regarding the unauthorized collection drive of
political parties in KSEBL, we would like to point out the latest violation of Model
Code of Conduct, imposed by Election Commission of India & the prevailing conduct
rules in KSEBL.

Election campaigns are being organized and performed by a group of employees ,
affiliated to a particular Association of Officers in KSEBL. They were campaigning,
inside the Vydyuthi Bhavanam offices, during office hours, which is a clear violation
of the Model Code of Conduct and causing disturbances to others working in Vydyuthi
Bhavanam, Thiruvananthapuram. It is very unfortunate and highly deplorable that
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they were campaigning door to door in the 7* floor offices, where the CMD & Direc-
tor’s offices are functioning.

More over, there was a news coverage in print media regarding the election cam-
paign conducted by the same Association of Officers, where some of the employees of
KSEBL were seen present in the dias. They are also openly exhorting and campaign-
ing through their publications.

The above act by a section of employees is very much objectionable, which demands
top-level strict intervention since it is a clear violation of Model Code of Conduct ,
imposed by the Election Commission. It may also be noted that, if such an event is
happening under the nose of the top management, especially in the 7* floor of Vydyuthi
Bhavanam, this will be happening in a much more intensive manner in other KSEBL
offices, which should be stopped immediately.

We urge the Management to intervene and take strict actions against the above kind
of movements and report the matter to Election Commission of Kerala, forthwith so
that this will not be attempted in future .

Yours Sincerely,
Sdy/-
General Secretary
Copy submitted to:
1. O/o the Chief Election Commissioner, Kerala.

2. Director (CP, GE,SCM & S) / Director (D &IT)
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We, Engineers Association, will be extremely happy if your
esteemed firm is part of this mega event. We cordially invite

you all to be one of our partners in this professional event.

Expecting your whole-hearted support & cooperation

For more Information, Rate & Registration

Er. BIPIN SANKAR P. / Mob :9446587024
Er. SHAJ KUMAR G. / Mob :9895242889
www.ksebea.in
email: ksebea@gmail.com

Welcome to

ELECTROTECH - 2019

Electro-technical exhibition

TRAVANCORE INTERNATIONAL
CONVENTION CENTER

4 TRAVANCORE
a INTERNATIONAL

CONVENTION
TICC | CENTER

Karyavattom Greenfield Stadium, Thiruvananthapuram, Kerala

8th June 2019
Saturday- 9am to 5 pm

ELECTROTECH - 2019 is the exhibition of electro technical products in power sector
and related areas. Exhibition primarily aims to update and educate Engineers regarding the
latest products and technologies in the market in different spheres. This exhibition is
expected to be flagship showcase of the Indian electrical industry ecosystem and the largest
congregation of power sector ecosystem in the geography. Featuring not just equipment &
technology, but peerless thought leadership platforms for everything electric - from technical

conclave to industry summits.
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