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VISION OF THE INSTITUTION

To mould our youngsters into Millennium Leaders not only in Technological and Scientific Fields but also
to nurture and strengthen the innate goodness and human nature in them, to equip them to face the
future challenges in technological break troughs and information explosions and deliver the bounties of
frontier knowledge for the benefit of humankind in general and the down-trodden and underprivileged in
particular as envisaged by our great Prime Minister Pandit Jawaharlal Nehru

MISSION OF THE INSTITUTION

To build a strong Centre of Excellence in Learning and Research in Engineering and Frontier Technology,
to facilitate students to learn and imbibe discipline, culture and spirituality, besides encouraging them to
assimilate the latest technological knowhow and to render a helping hand to the under privileged, thereby
acquiring happiness and imparting the same to others without any reservation whatsoever and to
facilitate the College to emerge into a magnificent and mighty launching pad to turn out technological



giants, dedicated research scientists and intellectual leaders of the society who could prepare the country
for a quantum jump in all fields of Science and Technology

ABOUT DEPARTMENT
4 Established in: 2002

¢ Courses offered : B.Tech in Electrical and Electronics Engineering

M.Tech in Energy Systems
¢ Approved by AICTE New Delhi and Accredited by NAAC

€ Affiliated to the A P J Abdul Kalam Technological University.
DEPARTMENT VISION

To excel in technical education and research in the field of Electrical & Electronics
Engineering by imparting innovative engineering theories, concepts and practices to improve

the production and utilization of power and energy for the betterment of the Nation.

DEPARTMENT MISSION

e To offer quality education in Electrical and Electronics Engineering and prepare the
students for professional career and higher studies and to make students socially
responsible

e To create research collaboration with industries for gaining knowledge about real-time

problems.

PROGRAM OUTCOMES (POS)
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of



10.

11.

12.

mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations, and
give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.
Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.



PROGRAM SPECIFIC OUTCOMES (PSO)

PSOL1: Ability to Formulate the various static characteristics of measuring systems with errors
and to investigate the future scope for calibration systems.

PSO2: Ability to learn and solve the problems related to two and three wattmeter method of
power measurement and about different galvanometers

PSO3: Ability to inculcate the Knowledge for analyzing different simulation software used
for measurements and virtual instrumentation systems for online measurements and analysis

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1

CO’S | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

C208 |2.83| 05 0.5 0.66

Identify and analyse the factors affecting performance of measuring

system

Choose appropriate instruments for the measurement of voltage, current
in ac and dc measurement.

Explain the operating principles of various ammeters, voltmeters and ohm
meters

Describe different flux and permeability measurements methods

Identify different AC potentiometers and bridges,

Identify the transducers for physical variables and to describe operating
principle

CO’S | PSO1 | PSO2 | PSO3




C208 3 3 2.75




MODULE NOTES
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MEAN URESENT OF GH DU VOLTAGES

Phe different methods wied arc:

T, Senes Itesisttnce milcro anumeter.

]

Resisunce potentia) divider
L Clewemting Vahnetess
Sphese Gaps

=

MEASUREMENT OF HIGH AC VOLTAGES

b Serés lmpedanve Yultmeter ¢

2 Powntial Trusformers
¥ Elﬁrmﬂm_i_c‘ul'uilmﬂl;:s
4, Potential Dividers

5. Spliere gups

PLECTROSTATIC VOLTMITTERS:

o I elevtrostatic inntrements, the deflealivg tomuee s produced by the astiea of
ollciric field un o charped corbustor,

« Such instrement e exsentially voltmetes, but they wy e used with the help of
exirel r.umpcllhtnl.‘i. T e e e ol JHawer,

o Thulr preatet use iein Bliormtaey Turteaischien ot hipthevaliapes
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One of the ditect methods of meastiring high voltages is by means of eleetr ;.
viltmoters.

For_voliages abave 10 kV, generally the anracied disc type of electrosiyy,
voltmeter is used. _

Elecirasatic voltmeters of the atwacted disc ivpe may be connected acrges 4 =

high valtage cireult directly 1o measure up to about 200 kV, without the v of any
potentinl divider or pther reduction method. ==
The right electrode forms the high voltage plate

The centre portion of the left disc is cur away und encloses a small disz which |
movable and is geared 1o e poiner of the instrument.

The range of the instrument can be alicred by seuing the right dise a1 pre-marked
distimgees.

The force of atraction F(1) crented by the applied vollage couses the moval)e
part-to which » mimor s witeched-to dssume a position af which o balance of
forees tkes place,

An incident tight beam wall therefore be reflected 1owerd 3 seale calibrated 10 reag
the applied voltage magnitude.

HY
vitl

- DERIVATION:

FINAL CAPACITANCE = C 4 g0

FINAL VOLTAGE =« W 4 gy

Initial enerpy = ¥ OV

Final Enerpy = Y5 (C4 dC ) (Vigyy

Change in energly = Final evetgy - Ininal Enegpy »

“HCVAC VY. oy

Input Encrpgy = V | i

“ Vi g

(1= dgtdn
N qOVIL '

N



=V ACAY + vy
=VCdV + vide
Wark done= Farce x Displacement
=FxdS
Tuput energy = Clunpe in energy + Wu;k dope

VCdV'+ V2 dC = v (C+ dC YWV - %OV xS

F=Y: V* dC/dS Newton S ds

Force of atraction is proportional 1o the square of the potential difference spplisd, 5o that tie
nveler reads the square value {or can be mirked to read the nms value),

ADVANTAGES:

1. Low lnading effect

2. Active power losses are negligibly small :

3. Voltzge saurce loading is hmited to the renclive power needed to charge
the system capagitmee(ie., Far 1V Volimeter- Capocitance 15 fow Pico
farad)

4. Voltges vp (o 600V can be measured.

ISADVANTAGES:
I. For constant distnee 's’, F a V7, the sensitivity is amall. This can be
overcome by varying the gop distance s in approprinie steps.
2. These Instruments ore expensive, lage inosize and are pot robust m
constrisction,
3. There scale are pot unifonm.

AE GAPS:

o {wo adiscent metal splheres of equal dimmeters whoge_separation distance i Hewited,

fere pap for the measurement of the peak value of aither AC, DC or bath

lgnoring Higher order lerms. ' -Uiq-_ Cl'i.

form a 5p
types of impulte ulll:g;:_ﬂ’)
A spark pap may be sl for the

dotermipation of the peak vilue of o yoltage wave,

. Rp—— 5
undl for the checking and calibioting of wollmetets dnd ather voltage: messuring
(4 - ' { by sphere fips

o m:ciumismy_i_[ v 11maﬁ:{5nlnﬂg_lj I"IH L . . _—

" e “Mreakduwg voltage of oirjiap i uniform feld 15 dutermined by gap distance

Q MRk B 2

o Aquasiunifonm (el betweon e two splicies

p KA

jiy (e source vollude dr oo
*

e 2 Confiputations possible:
). vertically wirlidower aphiese prounded

3 Jortenatally with bath sphiercs conbegtol
% ﬁi_: prowniled . y
Th I;-u:'lkl.lul:hm strength ol b pas depends on the Lomigtjan of e s molesulés, o y
' ‘: p———— e i w5 - - e
afi the density of the g

e hrcakdown voltage vaieles with e geage spening, i for o u.rl'EEurm I'n:Ic:_ Lﬁ:'lrr. :‘
) I “; consHtensy l."t-mld ke obtained, o that the spheie pap s very usehe us
upli !

peasunng-device.




In the measuring device, two metal spheres are used, Sfﬂﬂf"-“_t‘d by a gas-gup.
The potential difference between the spheres 15 raised usiil @ spark passes bepw .,

them. ‘
The-breakdown strength of a gas depends on the size of the spheres,

apart and a number of other lactors.

their distage:

The density of the gas (generally air) allects the spark-over voltage for a given pyy,
seming  Thus the correction for any air density change must be made. The air density
carrection factor & must be used.

The spark over vollage for a given gap sctting under the standard conditions (760 1
pressure and at 200C) must be multiplied by the correction factor to oblain the actud

spark-over voltage.
When the gap distance is increased, the uniform field between the spheres becomes

distorted, and accuracy falls. The limits of accuracy are dependent on the ratio of the

spacing d to the sphere diameter D, as follows
d<03D, accuracy=+3% 0.75D> d>0.5D, accuracy =+ 5%
For accurate measurement purposes, gap distances in excess of 0.75D are not used

00

-D— -

W where d = gap spacing, D =sphere diameler

A
breakdown
voltage
" .
V' > >
~ o gap diatarnce
> Breakdown voltage charactenistic of sphere 23ps
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s

T

Vertical sphere gap \

Insulietingg support

. Sphere shank

Operating pear, showing
neaxiiwm dimension
High-veltage conn ection with
sevies resistor

. Siress distributor, showing
masimum dinensions

. Sparking point of HY sphere
Heiaht of I' above ground plane.

. Ralius of spasce free frem extern=l
structures

.. Ttem 4 not to pass through this
piawe within a distance B [rom P
Nate: The fioure is dravwn fa scale
JSor a 100-cm sphere gap af rading
LTI TP

To avoid excessive pitting of the spheres, protechive series resistanees may be placed
between test object and sphers gap,

For AC and DC voltapes, the value of the proteeiive resistor may range from 0.1
M.

For impulse voltages, it should not exceed 500 ohimns and its induetance shonld  be

smaller than 30 Mh.

. HALL EFFECT SENSORS:

s  The Hall effeet was discovired by D Edwin Ball in 1879,

e If u current flows in a conductor (or semicontluctor) and there is o magnetic fic=ld

present that is perpentdicular to the current floww, then th eumbination ol current asd
magnetic fiel) will penerate 2 voltage pempendicutar to both. This phenomenoa 15

called the Hall effect.

The genersted vollage is knowi a5 1all voltage amd is approximaely lingar o e

— X1 V=V
_ \

mignetic flux density.

B

Hall elfect principle, |1|aunﬁti: field present
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1 | 1 wor i
A sinple device tha ks 245

]

i ith Si.gl'm.!l-l:ﬂl'llﬂilllﬂn“
. emer is combined with sig g
Fer digital "'PF.'[mmmmk e 2}113 (o as o Hall-effecl (5wnt¢!ﬂ_lr-ll=gmu:d Gy
cireuitry in @ alnﬁl;ﬂ:m:s:i Hall t:%cmt'ﬂ. | gnalog ouipul nto digital outpur,
(YC). that copverts

icular to its sutface, therefore
. magnelic flux perpendicular -
As the Hall clm:]mw '-':[*":;I‘Z}fm ¢ with respect to the magnetic fizld of the magne (i
the placement o e i,
p:s’f:i o and strengthy is imgortint for corect 1C ope

The Hall effect i5 un idend sensing technologys

C { ! I 'Hl ‘I'h'il,h
ﬁ lh“ E.I_'t rlh,fﬂl 15 milm[: [:d rl'l:"“ H] I.I'I.I" Shtﬂl nr GUTI[IIJI:IIVE malér ] Dlﬂpm

i 3 ds witlvan output voliage propontions] 1
jectedl to o magnetic field, it respon . . .
ﬁwmmrtj;:gﬁ:ﬂl_lm?d sirength. The voliage oulpul s very small (pV) and requires
additionnl electromics ta achieve useful voltage levels.

ihed with 'the aszsocimed elecironics, 1t forms a Hall
the Hall element is combined with' soct : AR
EE semsor. The heart of every Hall effect deviceas the mlcg,ra_ ted eircuil chip tha
‘eontins the Hall clement and the signal conditioning tlectromes,

Cuantts
e be sensed

T 1
: IhEthfi*ftEE-

Egt ]
Devce
Syalem
Mathemabo
e Han
H Hafi 1
L] r E}hﬂl
v EMmei) Sensor
Cutous
Intariaee
Elgctrieal
L Sianal
Figure General sensor
based an

the Hall offect

In this peaeralized sensing tevice, the Hall SENSor senses dhe field produced by the
mapnetic sysiem,

The magneic system sespinds 1 1l Physical quintity to be sensed (temperture:
PrE3sure, posiiion, ete.) hraugh the inpul interfaes.
Thite otstput imeelisee conyerg

4 the lectrical sipnal 1
. [
meets the requitements of gy = N

szitsor 1o o gignal phad
¢ “Fl‘*”tm:;m

The Hall elenwnt iy e basie mugmneic lield sopm,

e o e—



*  Mrequices signnl comditioning to make the output usable for most applicalions,

= The signal conditioning eletitamics needed are an amplifier sutee ond (eTiperate

compensation

Voltage repulation is needed when operating lrom an unrepulated sopply.

E

v —— REGULATOR
INRUT

1

Vee

| MALL
ILLEHE T I— ... DFFERENTIAL BUTEUT

EUPLIFIER

——
o

Ve

¢ The mmplifier shown in Fipure must be a differential amplificr 50 a5 1o amplify oniy
she polential difference — the Hall voltage.

e The Hall voltage is o low-evel sipnal of the onder of 30 micre volts in the presence of
1 one gauss magnetic el This low-level ouput requires on amplifier with low
poite, high mpul imypedunce and moderme pain - siandard bipolar transistor
technology

» General features of Hall effect bassid seusing deviess ure:
o Truesolid state
*  Long life
o High speed operation - over 100 kHe possible
o Operutes with statonary inpur (zero speel)
*  Nomoving parts
= Lapic computible mput 4l outs
o Dpoad fesnpermiine rnje (=4 o +150MC)

o Iliphly repeatable apetatinng

FITASOIE MEASUREMENT URITS:

ALSOCALLLD YN HIOMIASORS

A Synchipdursor is o e thi P e starnped v extremely precise and oo urate

fifie feIETEnee

b Masically a solid state relay or digghud fault rezinder with GES elack:

o Syrlhronzd plusos [Withoplasan) provide a peal-time memurmen) of
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