Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 6 - EXAMINATION - SUMMER 2026

Subject Code: 4366405 Date: 20/05/2026
Subject Name: ENERGY STORAGE

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions :

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are
permitted.

5. English version is authentic.

Q.1 (a) Define Energy Storage System (ESS) and state any two real-life applications. 03

A (31) Aot @A RH (ESS) A clvaAlRd 53 Al slFuRl A diclds 03
A[AZ2UA osRULal,

(b) Classify energy storage systems and explain any two with examples. 04

(o) Gt are yeucllalle collswl 5A wWal SlFURL Aol GELEN UL AHA AL 0¥

(¢) Compare mechanical, electrochemical and thermal energy storage systems based on 07
efficiency, cost and applications.

(5) stalattdl, Wl ua AMAZAAAL AU 2AiAs, sAsAZMsA Wl acd Gost 09
Aore yeudllell daetl .

AHYq|
OR

(c¢) Explain the importance of energy storage in modern power systems and renewable 07
energy integration.

(5) wwylls uldrk Rt Al acflollswa Qst AslswUML QLxt Adlss] Hel 09

AL Al
Q.2 (a) Define C-rate and explain its significance in battery performance. 03
Az (1) fl-3e catva@d sA e Azl stHa(Hl deof Hecel UHsLAl. 03
(b) Compare Lead Acid Battery with Lithium Ion Battery. 04
@) s ARs Al uRuuHRl @QRUH Ut dedl W $2A. 0¥
(¢) Explain the construction and working of Lead-Acid battery with advantages and 07
limitations.
(5) Als-ARs Azletl @AMl A stal slaAel Mol HaATERD A AHA A 09
AHYq|
OR
Q.2 (a) Listany three differences between primary and secondary batteries. 03
AR (1) YIS Al As053] dedl aRetl slFurl 2ul dstadle(l el 4. 03
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(b) Describe the construction features of Lithium-Ion batteries.

(o) [@ARaH-u2A Aol UiusiH datdllej anfet s2A.

(c¢) Describe Flow Batteries (Vanadium Redox / Zinc-Bromine) and compare them with

conventional batteries.

(5) sl dedl (AalSam WsA / Fs-clHi8el) of clol 5A ol dAMoll
URURALA Azl A wuH(l 53

(a) State the function of electrolyte in a battery.

() Aziui sAsglcdlsed st wseudl.

(b) Explain the working principle of Flywheel Energy Storage.

(¢) sctacglat Aol R%xell s1dstl Rgida AHAA,

(¢) Explain Pumped Hydro Storage (PHS) system with diagram and working.

(5) uns sleQl R (PHS) R staiaH Aa stfugld A amesdl

¥Hq|
OR

(a) Define internal resistance of a battery and its effect.

(1) qellotl UidRs sz ual doll uAR cautvulRld s,

(b) Describe Compressed Air Energy Storage (CAES) system briefly.
(o) 51925 AR Wt RA% (CAES) Redo] gsHi crlet 5.

(c) Compare CAES and Flywheel Energy Storage based on performance and
applications.

(5) st(13] wal AAFAAoAl WU CAES W scllAlA Wolf R\2% {1
dctetl s

(a) Define grid-scale energy storage and state its need.

() ofls-B¥ct At arsal caulvall@Rd $A wad dofl 3Ratd waudl.
(b) Differentiate between sensible heat and latent heat storage.

(o) ARAwUA JRH A Aeoe IR 3Ue dRA dslad s

(¢) Explain Molten Salt Storage system used in solar thermal plants.

(5) AR Gula wlleeHi aupndl Yol Hlstoll 2ors usldef cnlet s2A.

AHYq|
OR

(a) Explain electrical load balancing with an example.
(1) GelsRnl U sAlsese Als AALRADL ALl
(b) Explain the concept of Ice Storage System.

(@) wRy Hals yele{loll vaud UnHestal.

(¢) Explain different types of Thermal Energy Storage systems with suitable examples.

(5) A0 GeleWN WA QLAY ystRe(l add Aol R @1 A Al
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Q.5
gy

Q.5
LR

()

List any three benefits of integrating energy storage with renewable energy.

() Gt 2orsal otcfloflslla Gt AL As(Act scletl SSURL AR $LAE AL

(b)
(o)

(©)
(5)

()

(b)
C)

(c)
(5)

ALl .

Explain the role of energy storage in solar power integration.

AR Gt ASlsQul Gt 2AoLeoll oMst An Al

Explain how energy storage systems help in frequency regulation and grid stability.
Gt ale yeudlRAl glsclell (et wal ofls RARAHL 3cll A Hee 53 ©
d UHx Al

AHYq|
OR

Define frequency regulation in power systems.

ulak Rierul glsaell 20Aelet catvaulRd s:A.
Describe hybrid energy storage systems with an example.
GeleMl U sl8[@As Gt Aaue yvucllllef aulet s2A.

Discuss future trends in energy storage technologies such as solid-state batteries and
smart grid integration.

AAs-e A2l A e Als 8N et Rl Gt 2aLs cdAsollslui eld ol
acdele(l uql s3.

Aeokskkok
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