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COPARATIVE EVALUATION OF OPERATING PERFORMANCE OF

KVIC AND JANATA MOOELS OF BIOGAS PLANTS IN INDIA.

Abstract
This paper gives a comparative svaluation of operating

performance of KVIC and Janata Model Biogas Plants in India.
The comparative analysis is based on the extensive field
survay of KVIC and Janata Model Plants in five States in India.
Camparison is based on cost, operating problems, usage of gas,
maintenance,fesd stock types etc, Role of implementation
agencies in success of the biogas plant installation is also

studied,

Authors acknowledge IDBI far its sponsorship of this research,



1. Background
Biogas is an important national programme, particularly, far
rural energy supply in India. Until 1978—79,_there uwas only
KVIC model of biogas plants beings pramoted in India. Since
about last 5 ysars, Janata plant'baaad on Chinese design was
actively promoted under the national programme. Tabla 1.1
gives the number of biogas plants installed in India of both
KVIC and Janata type, The major consideration to introduce
Janata plant was its cost advantage over the KVIC model,
Howsver, the govermment pursued the multi-design and multie
agency approach in tho biogas programme in the seonse that
several agencies were involved in promoting either KVIC or
Janata designs based on their experiences and prefercnces,

As a result, there has been continuing debate about the
comparative operating officiencies and tachnoneconomid
suitabjlity of these two modols with concomitant claims and
counter-claims. In many cases, thess dobates did create
confusion rasultiqg serious impediments in the implementation

of the biogas programme.

In rocent timos, it is cammonly agrood by all conccrned, =
plannors, policy makers, implemonting agoncics - that an
unbiased and objoctive tochno-occonamic evaluation of theso
tuo modols of biogas plants under oporating fiold conditions
is absolutoly nocessary in order to put an end to the
conflicting domands and rasulting confusion. Evan the
Dopartment of Non-Conventional Energy Sources (DNES) and
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TABLE 11 NUMBER Of BIOQGAS PLANTS INSTALLED IN THE COUNTRY

e e mmw et P mmE s Mo bee e bem Ml S G i ke B Bus | bmn pem Bma et e Mt ke e hew e e

STATE Pra NPBD*{UPTO 1980~81) NPBD (FROM 4981-82) TOTAL ~ 7 T CRAND 'T"a'r'AT.'
R O R 1) M -3 RN ) BN ) B (~ 7'} B 7= ") N
KVIC JANATA KVIC JANATH KVIC JANATA

:.—A;Di'ﬂa PRADESH 2854 - 25217 6176 28071 6176 34247 "
2+ UTTAR PRADESIH 20225 7658 - 71166 20225 78824 99049
3. HARYANA 10277 - a7 7797 10324 7797 18121
4¢ MAHARAS HRA 11933 - 58408 29803 70349 29803 100144
5. BIMAR 9826 - 13489 7612 23307 . 7612 30913
6o KnRNATAKA 7799 “ 11027 9745 18826 9745 28571
7. PUNIAB 5612 - 4899 - 10511 - 10511
8. TAMIL NADU 6565 - 16590 15315 23155 15315 38470
9. GUJARAT 9185 - 12378 10574 21563 1057 32134
10. MADHYA PRADESH 3652 - 13213 3186 16865 3186 20051
11. WEST BENGAL 2413 - 6273 - 8686 - 8686
12+ KERALA 1587 - 6488 - 8075 - 8075
13. (RISSA 622 - 5338 562 5960 562 6522
144 RAJASTHAN 409 - 3837 10467 4246 10467 14713
15. W HI 51 - 182 - 233 - 233
14/ W 75 - 1104 - 176 - 1176
{7o R sTaTES/UT 470 - 5015 - 5485 = 5485
TOTAL 93585 7658 183494 172400 277049 180058 457107

- ww My G Gam MEm m e Rwm e W Pe e pen s pen S Em M FED M S JEL JER s jum Sub pm Sm me PED B FER s bk M m bm evm e el e e R M M mm wm s Mm e e em

® Ref: *National Program on Biogas Development.
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the Energy Advisory Board recommended suc. objective and com-
parative assessmant of the two oporating models of biogas plants,
The present authors conducted a study in response to this
crucial question regarding the comparative techno-oconomic
porformance of the two modols of biogas plants under operation

in Pield conditions,

&b jectives and Scogcz

Broadly, this study is aimed to find out the comparative
advantagos of the KVIC and Janata modals of biogas plants in
rolation to important techno-economic paramoters operating under

varying ficld conditions.

Spocifically, the study is aimed at assossing the comparative
advantage of ono model or other in terms of costs, oporating
parameters including total failures, maintenance requiremants,

usage of gas, adaptability to alternato foed stocks ote,

Thg costs include costs of matorial, labour, transportation and
accossories, (Cperating paramaters include amount of Pocdetock
ratio of feedetoock to water, wator drainage systam on etc;
Maintonance issues are consideros as rolatod to dosign, Construce
tion, accessories, oporating practice and supervision. Rolo of

implementing agoncies is considored in relation t o suparvishon,

mascn trainings, user sducations and follow=up.

.'l.ql..
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METHODOLOGY
A fioeld survoy using a dotailed quostionnairs .was conducted

to study the porformance of plants under field conditions,

Covorages
survey was conducted in five Statos namely Cujarat, Bihar,

Andhra Pradosh, Orissa and Utter Pradosh, (bscrvations wgre
taken in may districts and seoveral villages in oach district
of these 3tates. These fivo states provided wide ranging
ficld conditions = i,o0, difforent climatic conditions; coastal
and inland arcas and different implomenting agencies and in

thoir levols of implomentation experionco,

nggléng considor.tiong;

The ovorall samplo size of about 200 was considered to be
adonuate for tho purposo of tho study. Tho plants to be
observed wore solectod by random samp.ing of districts in
oach stato in which biogas plant installation program was
implemanted, Within ecach district, the villages to be visited
and the plants in a village to be obsorved were solected
randomlys The overall sample sizo in a stato was roughly

pro-decided before random sampling of plants within the state,

As Janata plant implemontation in the country has started
rocently, 1.0, last threo to four yoars, for comparative
purposes, the age of the plants selected was usually within
fivo years and mainly the plants of 2 oum, 3 cum, 4 cum, & cum
and 8 cum plants wore samplod for both models of plants for
Comparability. The numbor of plants sampled of each model

in each state is as in Table 2.1 bolow. -
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TABLE 3,1

Mymber of Elgﬁts of Each Modsl samplod ip Each Stata

u——.—u-.-.—;—-—;—.—.——-.—oa—l—-;———l—-———:————l——

T
KvIC JANATA

-———-.-—J—-—_j—p-——l——-——a———a—c—rr-—--——

Gujarat 35 40 75
Bihar 12 20 32
andhra Pradosh 28 15 43
Orissa 12 21 33
Uttar Pradesh - 13 13

87 108 Grand Total 196

——-—-—-.-—-—-—-————--—————-—-—a—--—-——-

The number of plants of KVIC and Janata modals of difforent si,es

and in difforent statos aru as in Table 3,2 and 3.3,

The number of plants of KVIC and Janata models of differcent age

arc given in Tablo 3.5 and Tablo 345,

00005...
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Numbor of Plants of KVIC modol of difforont sizes sampleod
— _An difforont statbs,

v—o-u.-————_———-—-—-——-—-—-—a—-—l——.—-——)——a———-_-

2 3 4 &M T am 10m 45 M0

.—.-——,_._.—-..._---..—-—---——-n-———“n-—-.—-——-——-———;—;—-—

Gujarat - 3 18 10 3 1 - -
Bibar 1 - 2 1 - 2 - 6
Andhra Pradosh 1 5 2 10 - 9 1 -
Orissa 3 6 2 1 - - - -
Uttar Pradesh - - - - - - - -

Total 5 13 24 22 3 12 1 6

W R S e pem pam s W B M e ey R NG m w m e e e MRS pEn pem Jm e wan MS jmm e Gmm e

Tablo 3;3
Number of Plants of Janata Modol of Difforent.sizes sampled

in Dif’tarcnt statos,

T ' ) "2"'['!3' 3!'[3’- 4 I‘-‘l:’l 5 ”3 "B—NE TM T T8 NS—

;‘.u-n-n-.l-j—i—a—-—l—__.—3—.—'--—.-—-—.-—n——_——l—--———

Gujarat - 5 23 2 9 1 -
Bihar 9 2 1 - 8 ~ -
Andhra Pradosh 2 5 7 - 1 - -
Orissa 2 9 8 - 1 - 1
Uttar Pradosh 2 6 3 - 2 - -



Table 3.4

Number of Plants of KVIC of Different Age
oo . Bamplad in Different States

WY i Ve gy feim mp e et ek W S Em My Wer e Pim ket WA W mm mep Py BF ed e M SEm Mt e e R WS e

Upto 1 yr« 12 yaars 2«3 years Mars than 3 Total

. yBars
!:-)‘—'--—_-h—_-—_—n"-—-—b-ﬂh——.--l——l—--ﬂﬂ-l—iﬂﬂ—--
GUJARAT 12 S & 12 35
81HAR ? 3 2 0 12
ANDHIAR PRADESH 13 4 2 g 28
RIS5A 3 "9 2 0 12
UTTAR PRADESH #] 0 0 1] g

TOTAL 1 13 12 21 87

S iy e e oy S bap M GRS B S by R AR PNR END MG SO M A TEn Tmy v SR e Sem B bl e S SR B Mew e

Table 3,5

Number of Plants of Janata Madel of Different Age
sampled in Different States.

e tem P Rm e bes by e e gy by me R R pr e e G gEn Mk e e At e M AN B S Wew MG Mow R e

Age Total

Upto 1 yr 1.2 yrs 2«3 yrs More than 3 yrs.

e M m G M W S S pur i g e S ber s wemwe SEB yewr e bem S L W W MW W My MEe e Sm e ey

GUJARAT 7 17 12 4 40
BlHAR 3 10 7 - 20
ANDHRA PRADESH 5 8 1 1 15
RI35A ? 12 L ‘ 1 21
UTTAR PRADESH 3 5 4 1 13
TardL 25 S 25 7 109

Mt e M fmm e Gt WER OB NEG Suy e UD SN S A S G U B e W e S Sy Sy Pt e e Mmoo W
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343 Field obsarvations gnd Quastionnairs

Each plant samplud was studied and datawas collsctaed by
visiting the actual plant sits in oach case, By administering
guestionnaire to @ach plant ownsx. At selected places, a

separate quostionnalre was administered to some masons.

3.4 Igplementipg Agoncios:
In each stato, diffcront and multiplo agencies implomented

plant installation, Tha implcmenting agoncies Lnducad:
a. Goverpment and none-govarnment agencios; and agoncies.
Exclusivoly implomenting KVJC
Exclusively implemonting Janata and

Bx Implemonting both KVIC and Janata models.

4, Field Exporisncos and [bservationss
A summary of Fleld oxperiencos and obsorvations in all
fivo statas for both thoe modols of plants is given here, Tho
doscription here only portains to ovorall oxporiences and
obscrvations made while conducting tho fiold survey. An

analyeis of fiold rosults is givon in tho subseguant saection.

4,1 Class;fication of Plant probloms:

Ficld oxporicncos and obsarvations arc summarized in sach

state in terms of tha typos of problems resulting in imefficient
plant usc or plant stoppago, different focdstocks usad, differant
usss of qas and implementation practices, #Plant problame are

classifiad into = (I) minor problems, (II) major plant rolated

‘l‘gl'l‘
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problaems causing very low efficiency or plant stoppage and {III)
major external probloms {i.c. not direstly relatad with plant
construction, dasign or opcration) causing very how officiency
or plant stoppago. In each of tho abve three catogory, the

problems cansidored arc as followst

L. or_probloms
i) Fraquontly water entecing pipolino
ii) Defoctive accassory
1ii) Minor lcakaga at joints,
11, Major plant Relatsd Probloms
1) Construction related problems
41) Dosign Relatad problems
13i) Operational praobloms
111, gjc-g_ Egarr_lal Erggla;\;
i}  Plant location
ii) Socio-economic

iii} Implementation Relatod probloms,

Implementation relatad uxperiences aro also briofly summarized
for cach state and ¢ach models Dotailad analysis of implomentation

practices are, howover, presonted in lator soction,
’ ' d

42 GUIARAT: Fio-1d oxperioncos and Gbservations
402,17 KVIC Modol: Smgrg of plant Problems

Thirty five KVIC plants woro obsorvad in Gujarat. Table 4,1

gives a sumwary of number of plants working trouble froe ar

. 1-10_"’-
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with miner problems, with major plant related problems and major
edternal problems. $ix plants have major plant related problems,
In three plants, partition wall had broksn, In one of these plants,
partition wall broke when plant was being initiall; éhargad since
all dung was charged on one side of the wall, In two other plants
partition wall broke together with major cracks in digester walls,
In two other plants, there was hole in the stesl drum. These
plants stopped functioning for sometime and after repairs have been
restarted. One other plant stopped due to clogging and is out of

operati ons,

SIERAM BARAEHAI LIBRARY
<N INSTITUTE OF MANAGEMENED

asinAFUR b
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Tab 3] 4.1

NUMBER OF PLANTS WORKING (I) TROUSLE FREE (R WITH MINMR
PROBLEM, (II) HAVING PLANT RELATED MAJR PROBLEMS AND. _

‘IIIZ HAVING MAJR EXTERNAL PR OBLEMNS,

STATE: GUIARAT

-.-—,—-—-————-—-—.—.-—-—a——-—;—-‘—_“.———.—.—n—-—.—n-——

Problem  Trouble free Major problem Major exter- Total

Model Category or Mipor Plant relatsd nal problems sample
problom

Ky IC 28 6 1 35

% of KVIC B0% 17.14% 2.86%

plant

Janata 25 18 1] 40

% of Janata 62.5% 3745k 0%

Plant

Total 53 21 1 75

% of total . 70.67% .26% 1,33 . . o

Table 4,2

NUMBER OF PLANTS USING DIFFERENT TYPES OF FEED STOCKS
AND WITil DIFFERENT USES DF GAS.

STATE: GUJARAT ' ' T T

e R R b Ee A e aee - —————__—_—————-——-———mmple

Oung Potato/ Himan Agri, Cooking Light Duel Pyol -
T T T T T greuVonT —uReriT muste — — — — =~ — — —orghE = = = — - —

KVIC 3 2 3 1 3 1 1 35

Janata 3 2 5 1 37 1 - 40

* (he Janata Plant also was fod with poultry droppings.

.l.iz...
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One plant stoppod duc to axtornal problems, the reason was that
some boys threw a lot of sand in the inlet pipe which there was
clogging and the plant stopped functioning, 5ince then it is not

restarted for one ysar as ouner could not get it cleared,

Twenty seven plants were working trouble free or with minar problems,
Most plants are under fode In fouw casos, substandard accessories

was also a problom,

KV IC Moda)l 3 Usos of gas_and Fccg_-:stocggz

As given in Table 4.2, most plants ouwnors usod dung, In two plants,
pobato and grecn veogotable waste was also useds In thres plants,
human exereta is usod and in onacase agriculture waste is used
mixed with dung as foodstock to the plant. Mainly the use of gas
is for cookings In onc casc each gas is used for lighting and for

motive powar,

44243 Implomontation and Oporations Relatod Experiences and Observationsg

KVIC Modol,

In most plants, under=fecding is observed, Construction of plants

and drums have been of good quality, Implomentors maintain recasonable
contact with the plant owncrs, As accessories and pipes etc, are

not supplied by implementors, in somo casos substandard matsrial

has beon purchased by the owners, Users have bean reasonably
knowlcdgeable about the plant operation. Most users bolongs to uppee-:
incomo rural familios, All users felt that thero was less production
of gas in winter approx. about 40 to 50 per cent loss daily, Users

do paint the drum Proguently on the outside but rarely on the inside.

.'.13...
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44244 JﬂNﬂTﬂ MODEL : Symmary of Plant Drab'ams

Forty Janata plants werc obsorved in Gujarat. A summary of

number of plants trouble froo or having minor problems or
having major plant relatod or major external problems is
given in Table 4.1. Fiftoen plants out of fortyona are
found having major plant related problems, There wers no
plants with major oxternal problems, The type of major
problems cbservod in these fiftoen Janata plants were as

follows:

Two plants wore having continuous problem of slurry ontaring
tho gas pipe line and thus blocking gas. In onc of these
plants, owneor had offccted ropairs as por the guidancae of |
the implomenting agency saveral times without any improvement
in parformanca, In one other plant, considerablo water had
segped into digestor wall through cracks in digester. Plant
gradually producod less gas and stopped functioning. Plant

neod major construction ropairs of digoster walls,

In cne othor plant, slurry was very thin and gas production
vory lows Continuous underfeeding and too much Peeding of
water is observed in this case, Gas lcakage through dome is
observaed in five plants roducing ovorall gas availability
considerably. In one plant with lavatary connoction, there
was somo blocking in lavatory connoction which reduyced gas
production, Bosides this plant has small dame cracks further

rpducing gas availability,

[ 1] .014...'.
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In‘fDur dthcr plants, thaorae bhavo boén problems from tho
boginning of loss gas production and construction problems,
ho of these plants have cracks in dome, All thasa four
plants arc noarly two yocars old wi£h samo design implemontsd

through some agency, #ll worked dissatisfactorily,

In general, construction problems (mainly dome leakages), wrong
operational practiccs (constant underfseding and toa much
wator) and design problems caysed major problems in the plants,
Most plants had their domas not covered by sand,

492,58 ta Models:s Uses of G d foodstocks.,
Number of plants with difforont uecs of gas and using differont
foadstocks is givon in Table 4.2 below, Dung is most commonly
usod fecdstock. In two plants-uogatablu wasto is used, Five
plants aro connectod to lavatery, o plant usos agricultural
wasto (rice lusk, flour wasto from flour mills otc.) mixed
with dung. ho plant is fod bosidas dung with poultry droppinis,
Gas is usod oxclusivoly for Cooking axcept in ong case whore

gas is zlso used for lighting bosidas Cooking,

44246 Implemontation and operations Rolatod Expericnces ang (hserva=
Modo

A high paeecontage of Janata plants are having major plant

rolated probloms, Throo difforent implemonting agencics have
constructed plants in our sample and each was working indepondently
with its own dosign and modifications, Janata plant designs

of older plants have baon dosignod by each agency as per its

......15...
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own oxpericncos Thus, varities of dosigns (at loast fPour
difforent) with major variations and soveral moro with minor
(such as dimunsional, construction dctails and methods)
changus oxist, Domo construction m2thods ara variod
Considorably evon with diffaront individual contractors and
promotors of the samg dmplemonting agency. In some casos,
therv is considorablo uss of stael rods in domou atructurq{
Sovoral plant ouncrs proparcd to use more cemont than
recammendod, Tho gonoral implomontation picturo is thus varie
with soveral dosigns and varied construction approachos,

Implemontation agencics have boon trying dosign modificationa,

Oporating practicos shou continuoys underfeeding in case of
most of tha plants. Usors have boen aware of the overali
ogperational instructions, Construction in many cases, is
handled by oxparisnced byt untrainod (for biogas plant
construction) masons, Implomontation agencies maintained Pair
contact with plant cwners after construction, Most plant
domas have not baaon covorod, Most plants owners felt that
daily gas production in winter is reduced by 25 to 40 per cent

Camparsd to summer.

443 BIHAR 3 Fleld Exporjences and ﬂ:serygt;ong
4e3,1 KVIC Model ; Summary of Plant Probloms

Tuelve KVIC plants were obsurved in Bibar, Qut of these, two
plants had no trouble, and othor ten had minor problems o,.g,
four plant had frequantly water entaring thg pipelina, ono
had defective stove, Two major problems to be socn, howsvor

eeoelBoces
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wora {i) ovorzize plants, {ii) consid:rable undarfacding.

Most plants wero oversizo considering the family, roquirement
the dung availability with the ouwncr, In most 15 cu.me plants
focding of dung was from 10 kg to 30 kg. In other plants of
4 m3, 8 m3 otc also dung foeding was very low. A summary of
numbor and por centage of KVIC modol plants (i1} troublo freo
or with minor problem, (ii) with major plant relatod problems

and (1il) with major extornal problems is given in Tablae 4.3,

4e342 KVIC Modoll Usss of Gas and Feodstocks,

Most plant ownors usod gas for light as sloctricity situation
is erratic, as light is nocossary for safoty as well as
status, In one case gas was uscd for pumping water and thrashing
using dual=fucl ongino, Plant ownors did not attompt to

use any fuol othor than dung maiAly duc to tho pencoeption
that in KVIC plant fooding othor biomass such as grean
vegetablo waste, potato, agricultural waste etc, will cause
problom as thoso will got struck in the inlot pipo-ling

which is very small in diamoter., Perception of most plant
awners about using fucds othor than dung was that tho.Janata
modol is to bo uso-d if othor foods aro used, A summary of
different usors of KVIC modol plants and feeds are givon in

Tablo 4.4,

44343 JANATA MOOELs Summary of Plant groblems,

Twonty Janata plants worc obsorvod in Bihare Three plants

.-..1 7.‘..
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wero troublo-freo or with mincr problome, Seven plants had
Mmajor plant rolated probloms and ton had major problume due
to oxtornal factors. The minor probloms &n plants related
toc small amount slurry somatimes ontaring tho gas pipe line,

bad gatc valve and leaking pipo joint,

Four plants with major plant rolated problems had considsrable
loakage of gas fram inlet and wutlet and in joints, Plant
produced satisfactory amount of gas for first yoar and than
aftor- about one year the gas production has beon reduccd

to loss than fifty percont of the oarlior lovel, Problem
could have boen caused by too much fooding of wator (Dung:
Water = 1 ¢ 3) {n these plants togethor with underfesding,

In another plant, gas production has bsen c@nsiderably low
after first fow months of operation, Tho problem, according
to tho mason is that the gas pipe in the dame is lawer than
it should have been and slurry leval which has risen after
fow months of oparation has baen blocking the gas pipe, Lots
of gas also leaks out from inlet and outlet, ho plant has
a construction problem, soil under the outlot portion had
shear movement resulting in the crack in tho outlet fite In
one other plant, the gas outlet pipe rusted within six months
and broke, The plant has remained out of gporation since

then as owner could not got plant repaired locally.

Ten Janata plants out of twenty wero having ma jor problems

..l.18...
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Table 4,3

NUMBER ©F PLANTS WORKING {I) TROJBLE FREE (R WITH
MINGR PROBLEM, (II) HAVING PLANT RELATED MAJMR PROBLEMS
A-it0 (111} BAVING MAJOR EXTERNAL PREBLEM.

STA ¢ BIHAR

- ~Nrm————

i e Gl mTE Mt M M A e M S e L dekh e et M MR M sy A e fEm e wS P St R R er e G e e

Problem Troubkle freg &« Major preblom Major Total
Modal catogory Miner problam Plant relcted coxtornal
problom

KvIC 12 0 0 12
A of WIC Plant 1005 D 0

Janata 3 7 10 20
% of Janata plant 19.05% 33.33% 47,§2%

Total 15 3 10 32
% aof total 46,87% 21.68% 3,258

Tabla 4.4

NUMBER OF PLANTS USIHGC DIFFERENT TYPES OF FEED STOCKS
KD WITH DIFFERENT USES [F GAS

—h——

STATE t BIHR

Fom g pew Bee e e PR Mt e B MY AR Pm ey s D Sem S e Bes Tp et bum el e ced msn T b RIS AR b AR R

Foad Stock ’ Uso Total
plant ---l—\--——u-:—-r——-——-———————m——n—l—ﬂqq.w
Model Dung Potato/ Human Agri, Cooking tight Ousl funlplants

graa Veg,Exorta Waste Engine '
KVIC 12 o] s} 0] it 1 1 12
Janata ] pa 2 0 10 9 0 20

"
L]
P Bt e e e R e SE SEE P G M Wy e e Mg e pEp gy e up bum mm pem s i fem B b s Sem b e
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due tO axternal factors soveral of thesc plants belonged
ta very pooF, harijon families who were boneficiaries of
govermmsnt schemo, In aonc case, a plant was not restarted
aftar a major flood caused wvatar tg remain sbouc the plant
for ton days, The plant thus, stopped operating as slurry
was wasted wut and was not rostartud, Tho flocd also causad
minor cracks on the inlat wall., Two plants \a;éro inoperative
as tho familios owning thoe plant lost thalr cattle in a
epidemic aftor tho floods. In ono caso, tho plant was not
operated as the water scurce was vory far (400 moters) and
the old couple could not fotch water aftor their only son
1eft for job in tho city. In this case and in two other
cases, tho plant ounars were not intorestod in starting tho
plant as thoy sold dung cakas earning Rs,5/- por day which
was a majar incomo source for tho Family. In one other casa,
2 plant stopped oporation afteor tho first monsoon as the
plant is situated in tho low lying aorea and all water gots
accumulated around the plant submorging it as therc is no
drainage around. In ono case a big land owning family owning
the plant was not intorcstod as thoy had altornato fuols
pasily available and sovaral sescvante, In omo case a plant
was never startod in a harijan bosti aftor inmauguration as
joint owpership and lack of organization rosulted in ot
spocifying rosponsibilitios for opcration and sharing of gas

manure, In onocaso, as tho plant was locatoed far from the stove,

[ F RN VN 20 Feon




3120 @
frequent probloms with the open pipe boing damaged by
children, cattle rosultsd in the owner stopping to use the
plants A summary of number and percentage of plants (1)
trouble fres or with minor problems, {1i) with major plant
relatad prdblams and (1ii) major external problems is given

in Table 4,3,

4¢3e4 JANATA MOODEL: Usos of Gas and Feedstocks.

4.3.5

All ten working plants are usod for cooking and five are

also used for lighting, Gas is not usod for running ongina,
Eight of the ten working plants usod dung as feodstock. In
ona plant, exclusively potato ond cabbage green is used as
fosdstock, In one other case, plant was operated by vogetable
and kitchen waste and water hyacinth, In two othar plants,
greon and Jry agricultural waste wes used together with dung.
A summary of number of plants using different foedstocks and

having different uses for gas is given in Table 4,2,

Implementation and Gperations Related Expericnces and

@scruatggg: KVIC Modols .. ——

Most Pamily size KVIC plants in our sample were vary big =

more than half were of 15 m3 size, Almost all plants have
bosn underfed considerably. Thus most plants have baen
undor~utilized , Also ratio of dung to water is much higher
than recommendsd resulting in undigested slurry and thus
reducing ths gas production leading to further under=-utiliza=

tion of plants, Most plants wore located in faomilies with

....I;1 b N ]
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hijh cconomic status in the village. Exporienco of users
with high light was satisfactory espe.ially as mantol lasted
for two to four months., In most plants ouncrs felt that daily
gas praoduction in winter was about 4C to 50 per cont less than

in rost of the yoar, Users rarely paint drums froam inside.

4¢3.6 Implementation and cperations Related Experiences and
hesrvations: Japata Model

Half of the Janata plants in our sample were having major

problems due to external factors. The peoplo owning the Janata
plant were usually from middle to lcwor economic status, Most
of the inoparative plants could havae bueen restarted but for the
lack of posteconstruction visits by implementing agency
personnel, Plant construction, in most cases was done through
untrained but exporisnced uillagé masons Thus, in several
c-ses, construction though physically strong, did not follow
the precise dosign specifications, S~me of the latest dasign
modification of Janata modal have not boen introduced sven in
recent plant, Most dowes were not coverad by sand on the top
of the dome. Experionce of users with 1ight was not very good
as in most casos mantol lasted only for two days to a uweck,
Expertisc with implementing agency porsonntl to detoct dofects
and tzke corroctive action was very wesk, Four plant owners
out of twonty in our sample usod food stocks othor than dung
with satisfactory plant porformanco. In sovcral plants, owners
camplainod of roduction in gas output to lass than fifty per

cent of the original gas production, even in summor months,

-.0.. .;2‘-..
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i I
after about one year of plant construction. In these plants,
we found a vory thin slurry and - high water to dung ratio,
In most cases ussrs had 2xperienced about 30 to 4Q per cant
loss daily gas production in winter comparad to summer, In
one plant using potato and cabbage soares, however, the plant
ownor emphatically obsorvod that gas production in all ssason

was the Sama.

ANDHRA PRADESH 3 Fioald Eggarienges and Q;_servatioﬂs

Forty threv plants were obsarvad in Andhra Pradesh - tusnty

aight of KVIC Model and fiftoen Af Janata Model,

KVIC Model @ Simmary of Plant Problems

Table 4,5 givos a summary of numbsr of plants working troublae
free or wkth minor problems, with major plant related problems
and major external problems, Only one of the twonty eight
KVIC plants was having major problom .n our observations,

This plant had digoster walls cracked. Mason constructing

the plant was not trainoed for biogas plant construction, Sail
in which plant is constructed is black=-cotton type, Brick
Joints were not properly filled with coment in fact, mostly
filled with 8ands The digester cracked on four sides and
circumferential walli bocame defcuicd within threo months of
construction., Plant was being roconstructod at an estimatad
roconstruction cost of Rs,4000/-, Rest tuenty saven plants

were trouble fres or had minor problems, A consistent practice

[ X ] ..23 .7.'.



t 73t
of under-feeding the plants is observed in most ‘plants. In
some plants wator sntered the gas pipe frequently and drain
cocks (tops) are rarely instaliod, water drainage has to be
done by removing tho pipo from gas stove joint, Duo to
under-feading and excess watsr, in some plants we cbserved

the slurry coming out was not Pully digostod,

In most cases pointing of drum from outside is done by the
ownors but not from insides, 0Ono of the plant in our cbservation
had cemont concrete digester with mild steocl dome, another

one had cement conbrote digoster with ferro-coment dome and
yst ancthor had fibre glass dome, All theso plants were

working troublo froe since soveral yoare.

44 2 KVIC Modesl : Uses of Gas and feed Stocks

As giveon in Table 4,6, most plant owners used dung, In
three plants poultry cdroppings have busn also used togsther
with dung, These plants wore connmected to latrine, Two
plants used vegetabla or agricultural waste with dung. Gas
from plants is used for primarily cooking. Four plant ouwners
also used gas for lighting. Gas is not used for motive pOwer,
As elactricity is aveillablo in most villagos application of

gas for lighting and motive powar is not made,

.
il
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Tabla 445
NUMBER OF PLANT: WRKING (I) TROUBLE FREE R WITH

MINGR PROBLEMS, (IX) HAVING PLANT RELATED MAJ@R
PREBLEMS AND (I11) AING MAJOR_EXTERNAL PROBLEIMS.

STATE: ANDHRAn PRADESH

e e e G Gem e Ak Wem e B P dmm em e dwm b e b e

Problom Trouble free & Major problom  Major Total
category Minor problem  plent related external

Modol problem
KViC 27 1 0 28
% of KVIC Plant 964 43% 3.57% 4/ 1
Janata 10 5 g 15
% of Janata plant B6467H 6. 6TH 0%
Total 37 6 C 43
% of Total - . B6,05% .. - _— 13,958 . . _ . _
Tabla 4,6
NUMBER OF PLANTS USING DIFFERENT TYPES (F FEED STOCKS AND
WITii DIFFERENT USES OF GAS
STATE : ANDHRA PR~DESH
T TTTT T T 7 Fesd Stock " T Uss T 77 ~ TTotal
fModal Dung Poultry Human DBry & Green Cooking Light Duelplants
dropping Exerts mgri.uasto fuel
Engine
KVIC 28 3 3 2 28 4 0 28
Janata 14 4] 1 1 13 & o 15

Mo RE e e e e pEm RS RAe e fmm m e e e M S jew e e o mm RE e ew b v A e pee e e
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4,4,3 Liplomentation and operaticns Relatod Exporiences and

4,4

Dservations 1 KVIC Modcl:

i

Most plants havo becn over sizcd considering tho family sixe
and cattle available with the wnare  In fact, most plante
were considorably undorfod, lmplemantation agencies have
raasonable contact with the plant owncrs, Most plant owners
belong to 8conomically uppor section of rural population,
therational information is provided to the plant owncrs by
the implomenting agenciecs, howover, these arec not strictly
followed, Most usors folt that about 40 per cent less daily
9as was produccd in wintor comparcd to summor, In genaral
usors have boon satisficd with plant porformance. Domes have
been mada contrally, e of tho implomenting agency also
fabricatos damo, As thay hove sufficient tochnical manpowar,
thoy can attend to ropairs also ocasilys Accessorics apg
euppliad in some cascs by implemonting agencies, howovor,
plant ownors do somo tima got their run accossorios - auxiliary

gas stove and many places substandard stoves aro found,

PANATA Mode] unmary of Plant Problomg

As shown in Tablo 4.5 fiftoen Janata modol plants ware
obsorvod in Andhra Pradosh, o thesa five plants had major
plant related problems. In ong plant, dome collapsed at the
time of construction only. This plant was constructad by
village mason not trainod in construction of bjogas plant,
Dome construction was supervisad by the implementing agency's
field supervisor, however, construction materials and
construction methods wers not properly handled and thus dome

falle No repair weee executed and plant was never started,

.n!%..
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he another plant also failed dus to d0sign problem and
improper construction. Sinco starting tho gas production

was very littlo as dome had leakages and inlot and outlet

was not corroctly positioned, anlamenting agency did makg
Somo ropairs and lowerod the outlst lovel, howover, problem
did continug, Very little gas productiun was found and in
wintur months gas production was negligible, In one anothap
plant, plant stoppoed oporating aftor six months of oparation,
Since beginning this plant did not oparato satisfactorily and
produced insufficicnt gas. Thera wore camplaints of wator
entering pipe freguontly, After installation, on tup
occasions implemanting agoncy technicians camo and suggostod
chanqgos and lowerod outlet but problem continued, Gas lcakage
was there from outlct also. e ansthor plant had a problom
that slurry entored thg pipo frequently, Insufficient gas
Was produced and gas loakod from inlot and outlet, A special
attachment (condonser typa) was fixod with gas outlot pipo

to drain tho slurry, Plant worked after thié but stil1
produces insufficicnt 9as, In yot another plant two yovars old
gas production decreasgd 9radually over last six months and
very littlo gas is produced at tho time of an ubservation,
Minor dome leakage is thero byt t hero could bo cracks in

digester or scum formation,

Other ton plants are troublo free have only minor problems,
Underfeeding is observed in most plants, In samg plants,

..m LR
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water was entcring gas pipe and as drain cocks are not
there in many plants frequently gas pipe had to be remaved
to drain wator, This practice caused bulging in gas pipe
and causing leakage. In most plants domos were not coverad

by sand,

JalaTn Modol 3 Uses of Gas and Fead Stocks

Table 4.6 summarises the number of plants making different

uses of gas and Pead stocks, Dung is used as fead stock in
all plants. ®he plant is connacted to latrine. Agriculturs
waste is used in one plant mixed with gobar, Gas is usod

in all plants exclusively for cooking, No lights are burnt

On gas. Also gas is not used far motivo power,

Implementation and Borations Relatod Experiences and
bsergations 3 Janata Plant

Throe Janata plants constructed by APIL in our observationg

have boen all failuress, lack of trained masons and fiold
supurvisors and tochnicians knewladgeable about Janata plant
construction have boon the main roasons for failurc of thoss
plants. Most plant owners belonged to mid¥dle income level
familiess Implomontation agoneios maintain fair contact with
tho plant cunors, Plants in Guntur district aro Camparatively
rocently mado. Same rocont dosign changes have bean introdyced
in Janata plants in this rogion. Construction of plants in
Guntur was vory 9ooad, howavor, technical Support to remedy

probloms in the fisld was not strong, In few plants some

.....2)3..,-.
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problems have been devcloping such as less gas production
than earlisr and as most plants are rolatively new later
such problems may devolop, Implementing agancies hence must
bo in constant touch with plant owners to understand tho
problems, In genoral, howaover, in Guntur district, Gram
Shri had properly trained masons for construction of Janata

biogas plants and construction problems wore not preosont.

Mogt users flet that in winter thoy got 30 per cent less
gas daily than in summer, As most plants are near sea coast,
Janata plant was preferred by ownors as steel drum of KVIC

corrodes vory fast in sultry atmosphere,

445 {R ISSA Fiold Experiencos =)
Thirty thres observations wore made in Orissa of which
twelve were for KVIC plants and twenty one are of Janata

plants,

4,51 KYIC [ods), * Field Expsriopces and (hserv

Table 4.7 gives the number of plants troublefree or with
major plant related problems or external problems, oF the
twelve KVIC plants observed in Orissa, two had major plant
related problems. One plant had one inlet connection from
kitchen via pipe besides another inlet far gobar, Too much
water comes from kitchen into the plant and thus slurry

is very thin, As very little gas is produced, drum doas

.‘u‘m p.OQ
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not lift and water and slurry is sven on the top of the drime
Plant does not produce gas since this has happenaed. In
another plant very 1little gas is produced. 3lurry is not
digested fully, Inlot pipe is choked with gobar becoming
solid and particularly choking the inlet, Plant is not

functioning properly with only intermittent gas production,

Ten other plants were troublc free or had only minor probloms,
Undor feeding is obsorved in most plants, Substandard
accossory - ospocially stovo were found £n somo cases, During
construction in some plants outor support of the quide was
kept too low. The drum rising due to gas had resulted in
bending the support, Howover, there was no damage or problem
to plant functioning dus to this, In two plants bambaoo
{locally available) wore used as guids and outor suppont for

the guide,

KVIC flodal : Uges of Gags and foed Stocks,

All working plants usocd mainly dunge In one plant agriculturc
waste is also mixod with dung. Gas is used in all casas
oxclusively for cookings Gas is not used for lighting or

motive powor,

Implementation and berations Rolated Expericnces and

Spogvationg

Implomentation agoncy maintains good contact with the plant

owners, Oporating instructions are knoun to plant ownors, A

LR X ] ‘w_. '7.-
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A card is givon by thc implemanting agoncy which a plant
ownor can send back in casc of a problem, Ono other card is
given which has to be filledup by tho field supervisors
during subscquent visits, Orum fabpication is dono contrally
by fabricators. Implemcntation agancy givas hélp also in
accassory purchase., Trained masons and supervisors has

ensurad good plants,

JANATA Model s Summary of Plant Problems znd Implemantation
Eracticog s et e e

Most Janata plants in QOrissa arc constructad in last two

yoars., Only one plant out of twunty one in our observations

was not working and that also duo to non-plant relate {external)
problem, Tho owner of t his plant had lost somo cattle and could
not fuod tho plant and stoppud it since threce months, All

other plants worked well., Soverzl plonts were underfed,

Damus of most plants are not covered from top, Construction

of 2ll lJanata plants was good. Trained masons and technically
well acquaintod field supoervisors worked during plant cone
struction., Imploment:tion agencics maintain good contact

with the plant ownecrs, As most plants aro relatively neow,

long plant history is not yet dJdovelopod while KVIC plants,
howover, at prosunt our obsorvation suggest that the Janata
plant implomentaticn is successful, A summary of number of
Janata plant troyblo frec or with minor problem, major plant
relatod problem and major external problem is given in Table 4.7,
Most plant owners felt that in winter 30 porcent less gas

is produced than in summor.
O_.Oa‘._fi
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T-a-blu ;,7
NUMBER @ND PROPIRTIOQN O PLANTS WORKING (I) TROUBLE FREE
R WITH MIN® PROIBLEM, (II}) HAVING PLANT RELATED MuJ@®
PROBLEM AND (I71) MAJ(R EXTERNAL PROBLENS

STATE: (RISSA

YO Mmoo P e b mm omm e S M P R A el e P e e RS et M fem e Eew e Rt S gen e g A e

Problem Troublo froc & Major problom Major extor-  Total
typo Catogory Minor problom  plant Related nal problaem

ATORS ERS E e MR Rm e S En RS M M e RS R e W M e Gt A Am Rm e b v B A A e e ey

KV IC 10 2 D 12

% of WIC plant 91 .,67% Be33% 0

Janata= 20 s 1 21

# of Janata plant 100% 0 4476

T 2tal 30 2 1 33

% of tatal : 90. 1% 64063 3,03 . -
;;;la” | d. G

MUMBER OF PLANTS USING DIFFERENT TYPES OF FEED STICKS
AND WITH DIFFERENT USES OF GAS

STATE:. RISSA S : -

Madal ’ = Ho,of
Dung Potato/ Muman «grd. Cooking tight Dual Fual plants
" Groon Vog.Exorta Wasto Engins
KVIC 11 0 g ] 1" 0 3 12
Janata 2 1] L 2 21 1 W] 21

# In one plant urino is also ysod with dung.

0.'32 ‘a0
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As -given in Table 4,8, dung is usod in all plants as main
focd stock. In two plants agricultural wasto is also used
togethor with dung, Gas is uscd mainly for cooking and only

ong plant owner alsg usod lights, Gas is not yspd for

running ungine,

UITaR PRADESH: Fjeld Exporioncus and Observations

All plants in our sample in Uttar Pradosh are Janata model

typo.

JANATA Nodal : ary of nt problems

As shoun in Table 4,9, thirteen Janata Plants wore ohsorved
in U;P: All of thosa are in Aligerh district and implementae
tion of all the plants is dono by ARFRGC, & summary of

number of plants working trouble Pree of with minor problom,
with major plant relatod problem or mz jor axternal problom

is glven 1n Table 4.9, Two plants wera having ma jor plant
rolated problems. Both those plants had loakago in domes.
Bathrplants arc more than throc yoars old, Plants have been
now ropaired. In one plant, ropairs roquired wax coating

and plastering. In anothor, dome had to bo Complcetoly dismantlod
and reconstructad, Two other plant had major oxtornal
probloms, In both casus plants were constructsd by the

owners under prosgure from 8,0.0. a3 a targot number of plants
nopdad complotions 1In casc of ono owner, thors wads very

Jittle space near tho house for slurry pit as house is

[ X TN m!...
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Table 4,2

NUMBER OF PLANTS WORKIKG (1) TROUBLE FREE R MINQR
PROBLEM, (II) HAVING PLANT RELATED.MAJCR PROBLEMS
AND (III1) HRVING MAJOR EXTERNAL PROBLEM,

_STHIE_s_UTTAR_ PRADESH _

e P e e e wme i WER Rmn wmpel A A e by wm PR b Sm S

Problom Trouble froe & Major problem Major Exter- Total
“Tuno ~ category Minor prcblem ~ plant rfalated nal problem -7

.-_—-————.—-——J—.;———;—«—;—n—.—-n—-——.——p—--————c——-—n——_

JANATA 9 2 2 13

% of Plant 69 2% 1544% 15.4% 100%

Total 9 2 2 13
Tablo 4,10

NUMBER OF PLANTS USIwG DIFFERENT TYPES OF FEED
STOCKS AND WITH DIFFERENT USES OF GAS

mocbl )—ﬁ—n—j——-——--——-.-cn-——----——;—--—-—-—-—-—-—;———-—;—samplo
Dung Potato/ fuman Agri, Cooking Light Oucl Fuel
~ ° 7 7 grecn Vege EXorta “wasto o " Enging -
JANATA 13 0 2 1 1" 5 - 13

000-35 Y
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Implementztion and Operations Related E£xperience and
obeBryvations

For most plants, construction was good, Implementation
agaﬁcy was in good contact with plant owners. Implementa-
tion agency has very skilled technical manpowsr in all
aspects of biogas plants, Under-faseding of plants is a
probleme. Construction of new plants was done by trained
masons and some plants were constructed as a part of mason
training program. Some of the latest dosign modifications
in Janata plant design are introduced and evan further
experimentation was being dona. One of the plants in our
sampla is a spherical "Doenbandhu" design plant constructod
six months ago and was working satisfactorily. Though

plant dasign and construction was good, in most of tha
activities which are loft to tho user, there wcre problems =
Boge pip0 linc laying was improper, oven pipes wero substandard,
accossoriss - both stove and light werc not of good guality
and even though implomentation agency spocifically
suggosted to owners most plant domes woerc not covered by
sand, Also underfoeding and mixing of sxcess water with
dung was found, In mast casss plant owners experienced
about 30 to 40 per cent loss daily gas production in winter

compared to during other scason.

ry of nt probloms fop Jotal S 8
A summary of number of plants working trouble free or with

minor problems, having major plant relatod problam and major
axternal problem is presontcd in Table 4,11, This summary
obviously represents tho sum of tho numbers in each category

for each stage, 36
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Tablc 4,11
HUMBER OF PLANTS WRKING (I) TROUBLE FREE (R WITH MINGR
PREBLEN (I1) HAVING PLANT RELATED MAJMR PROBLEMS ARD
(I11) HAVING MAJOR_EXTERNAL PROBLENS.

e em e bem M e e S WW e M m e b pum e R s jmm e M S M MR R MR M e e e e e M e S

Problem Trouble froc & Major problem Major txtor- Total
Model Category WMinor Problom  Plant Rolatod nal problem

et g by BEE g gt em e PR pui e ME  fen e s Py e e mpn em pem e emm Pem e e e mm me e hmm e P et e
'

KMIC 77 g 1 87
% of KVIC plants B8B8,51% 10435% 14158
JAHATA 67 29 13 109
4 of Janata Plants 61,47% 26.61% 11 .93%
Total 1464 38 14 196

% of Total plants 73.47% 19,398 7e14%

ey e S i Eey TE ey b Ry ke R B e B bEm e e e e e e b e e e e e e e e e e e e

4.8 pummary pf yses of Czs and Food Stocks for Jotal Sample
# summary of uses of gas and food stocks for ontiro sample is
given in Table 4,12 below, The numbors in table 4.12 obviously

roprosents the sum of the corrasponding numbcers for Pive statos,

'll.37.-. .



NUMBER OF PLANTS USING DIFFZRENT TYPES OF FEED STLKS
AND WITH DIFFEREWT UsES OF GAS

TOTAL SAMPLE

----.---....o—.-—.__u-o---—-.-u.—..p-u--———.—---—.—l—--—.——--.—n.-.,——.—

Model Dung Potato/  Human Agri, Cooking Light ODuel Fuelplants
Graan Veg, Exerta Waste Engine -

KVIC 82 5 6 4 81 16 2 87

JARATA 87 4 9 5 92 16 0 109

.—-—_—-—-—-—-———————.——.—-._,-—-—-—-u—a—-—.—.—n——-

4,9 Img]ameﬂtatigg Agency=Wise Symmary of Plapt problems

Table 4,13 and 4,14 gives a implemsntation agencywise
summary of number of plants trouble free or with minor
problems, having major plant related problems and major
external problems for KVIC and Janata Modol Plants

raspectively,

The tables show that for each plant model, the influence

of implementation agency on plant failures or plant probloms
is significant, Also across tha two plant models, the
porformance of the same ¢ implomentation agency vary

considorably.

....33..--
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Tacle 4,13

IMPLEMENTING AGE/CY-WISE TABLE FCR NUMBER OF KYIC MODEL
BLAITS (I) ACBLE FREE (A MINCR PROBLEM, (I1I) MAI(R PLANT
RELATED PROBLEM AND (111) il4JR_EXTERVAL PROBLEM.

TeTmmmm T Trouble free Major problem fMajor Exter- Plant

STATE_ Img lemanting Agen?y or minor plant related nal problam‘ Imple-

Number oroblom ] mente d

GUIARAT 1 6 1 1] 7

2 45 4 0 19

3 6 1 0 7

4 | 0 1 2
BIHAR 1 5 L ¢ 5

2 7 0 [ | 7
ANDHRA 1 17 1 0 18
PRADES H

2 18 5 ] 10
R ISSA 1 10 2 ) 12
TaAL 77 9 1 87

Jum am m gem e Gmm fem Sm R P A NS Sy VNS PN PES SN S e M R M R by A W e jum M A e Ay wg BN e M e e
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Tablo 4,14

IMPLEMENTING nGENCY.WISE TABLE OF NUMBER OF JANATA MOEL
PLANTS (I) TROUBLE FREE R MINOR PROBLEMS, (II) MAJCR PLANT
AELATED PROBLEM AND (III) MAJCR EXTERNAL PROBLEM.

e e m e omm e S R S SR WEL jm SER ML m P N RS S R e M e by WA Rme e e e M By Mew ew lom Jom A e

STATH  Implementing Troble frse Major problem Major Extornal  Plants

dgzney or Minaor Plant problam Inplo=
- -~ —Numoer -~ — - preblem - - -Delatod - - .. . . _mented. - .
&

GU JARAT 2 148 2] = - 24

3 5 4 - 9

4 2 5 - 7
BIIWR 1 3 7 10 20
ANDIRA 1 - 3 - 3
PRADES 1

3 10 2 - 12

. ’

TRISSA 1 3 - - X

2 17 - 1 i8
UTTAR 1 g 2 2 13
PRADESH
TOIAL 67 29 13 109

--.-40..0.
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4,10 Costs of Biog1s Plants in the Field - re discussed here
based on our expariencas and observations, Different”
costs, namely (1) materials cost (2) Labour cost (3)
transportation cost (4) Oporation and maintenance costs
(5) Cost of accessoriss are discusseds As Pixad subsidigs
and allotment of Cement is made by the govorment, and as
the loans obtained from banks are fixed, and as implementaw
tion agencies have to constitute plants within these
amounts, the plant costs are controlled around the official

figures,

Table 4415

COST ESTIMATES FR KVIC AND JANATA MODE L PLANTS

Size of Plant

2 ﬂ 3 Ns 4 N3 6 N3 8 Na

_—--.—.—-—-—-——h--————-n --—-—————-—-———__—

KVIC 5600 6800 7500 9700 11500

Source: Circylar No, 5 5/85 - Biogas, datad 16.10,1985
of DNES,

Howsver, in severa] placos, local innovations are found, Eg. in
Andhra, Karimnagar District, many KVIC plants had digestors made
of stones available locally rather than bricks. In Gujarat, many
Janata plant owners preferred to use stool rings, in the dama and

higher preparation of cement and thys incuring higher costs,

LA N ] .41‘.'0 e
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4410.1 Materjals Reguirsments and Costs:
Material requirements for uérioua sizas of KVIC and Janata
plants is largely predotermincd and prespecified by their
basic designe ds implomenting agoncies havs considorable
control during construction stage, in all states, the
materials used for construction of the two types of biogas
plants generally arc closo to rocommendod materials, However,
in the local conditions improvisations are made in use of
different matorials for cither model, 1In gonoral howzver
wo find that tho major difference in materials requirementd
for two plants is that KVIC plant requires steel dram whcry
as for Janata modcl tho dome is made of cement and bricks.
The price of materials for KVIC plants is more, essentially
due to steel drum. In Janata Plant, the dome construction
is done differently by difforent implimenting agencies,
Es0. in Gujarat at some places, in dome construction steol
rods arc useds In black cotton soil, the digester
construction is dono using concrete for foundation at some
places, In Andhra, stonos are used for digester construction
of KVIC plants iﬁ some districts instead of brick. Thus
in some cases construction materials do depond on the local
conditions, In case of KVIC drums also apart from Mild
Steel, matorials such as ferrocement and fibre glass are
used occasionallye Variability in mild steel shest gemge

of KVIC plant is also absarved at different placoes, Instead
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of recommended gauge of Mild Stesl, sheet, thinnar sheet
is used in some cases, In casc of Janata plants, nou
dosigns which arc trisd by some agenciss racently, eg.
Deanbandhu model by #PFRO, raquire much less materials than
sguivalent sizod standard plants. In general however, we
find that the price of matorials for oquivalont sized KVIC
plant are about 20 porcont morc than Janata plant mainly

due to cost of steol drum,

4410.24cces sories Cost
The cost of accessories are aquivalont for both modals,
However, the quality of accossorics in our cbservation are
not of standard quality in many cases, This resulted in ine

aefficient use of gas,

44103 gbour Reguirement and Cu;t

The labour cost for both plants dopend upon the size of thé
plant, For squivalont sisoc of plant, the labour cost are
primarily for digging tho digester pit and constructing the
digester walls, The major difforences here is due to tho
fact that KVIC model roquires a steel drum requiring labour
skilled masons for dome construction. Tho stecl drums for
KVIC model are Fabricated contrally and hence various
machines are used for production. Thus different modsl has

different type of labour roguirement,
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4.10.4 Transportation Reguircmont and Cost

Transportation of construction materials 1,8, bricks and
coment is required in case of both modols. Howevar in

case of KVIC plant, transportation of stecl drum regquiros
sgparato arrangements, Tho transportation costs of materials
depond largely on the location of a sight, Transportation
costs in our obscrvation are around ton porcent of materials
cost in most casos, Howevor, the range can be from five to
thirty poercent. For a romote villagss without proper

approach roads, transportation of stoel drum causes consilderable
difficulty, Especially, the steel drums of 4 cem highor sized
plants causas comsiderablo transportation problems if handling
even for some distanco has to bo done by physically carrying
ite In frrissa, in a tribal district, we found that biogas
plant construction in a tribal village in hill, thg

matorials was to bo carried individually by peoplo. In such

a situation, to carry a stecl drum was almost impossible and
hence Janata Plant wss proforred, In Andhra at one place wo
saw that the drum was damaged during transportation at tho
timo of unloadings Also as stool drums are manufactured in
towns, soparato long distancc transportation is nceded for
thoms Thus, we find that tho transportation for KVIC plants

is more difficult and more oxpensive,

4411 Iraining of Masons and Suporvision

In the construction of biogas plant, trainod mason and propor
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supervision is vory important. In our obsorvation, impropor
mason training and suporvisjion attributod to majority of the
plant rclated failures ospe in Janata plants. As gas
rotaining structure in Janata plant, 1,0, dome is a masonery,
structure, Janata plant construction roquiros suporior mason
t;aining, botter control of construction matcrial and
supurvision, In our obscrvation, in many placos we found
villagec masons, not proporly trained for biogas plant
construction, actually constructing plants, As discussed
carlior, for this reason wo obscrvod cven the dame had
collapsed during construction at ona village, Dug to
improper training, construction practices also varied
considerably across the statos, implomentation agencies and
even fram village to village, in some casos, Apart fram
t"e masonary work of the plant, the undorstanding of the
masons about tho importance of dosigr spocifications was
also not adoquato in many places, Also duo to frequent
changes in designs and dimensions of the Janata plant,
masons who wore trainod four years ago tond to continue with
the same design. Proper mason training and supervision in

our observation roquires the following:

(1) Undorstanding of the plant design by the supervisor
and knawledge of latest design,
(2) Close supervision of critical-dimensions of the plant

and construction material specifications.
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(3) Mmason skill for construction, esp. dome in case of

Janata plant.

in our observatiaon, differzant implomenting agencies for
Janata biogas plant has Hifforentdesign variants and
construction approachus whuroas standardization of dosign
and construction practices in KVIC plant wero morc uni f orm
across the statos and implomenting agencius, standard guality
of construction materials bricks and coment also contributed

to impropor masonary worke

From our fiold oxporicnco across six states and large number
of implementing agencics, wofind that mason training and
suparvision during construction are vital f or both models

of biogas plant construction but more so far Janata plant.
Standardization of design, construction materials and
construction practices should bo givon priority by the
implemonting agencivs and should train masons to follow
standard practicos, OF coursc some varigtions duc to local
conditions will have to be acceptod, however standard

design and adherance to design and standard construction

practices must bo made an important part of mason training.

Stage of Digostion of thg Slurry

During obsorvations in tho field, we found many plants

whero digestion was incomplote. As. we have not analysed
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composition of the slurry from cach plant, we cannot give
procise information on stage of digestion however by
observing bubblas in the slurry, small of thc slurry, colour
of the slurry, wo could concludo broadly about the stago of
digestion of the slurry, Incomplete digestion in our obssr=
vation was closely relatod with saporatively practicos.
Improper fesding, underfieeding in most plants together of

tho slurry, In some plants, overfoeding and irrogular feeding
practices also contributed to incomploto digestion, In our
ohsorvation we found that the problom of incomplete digestion
was moro frogquent in Janata model plants thaa in KVIC

plants, In some older Janata Plants, where we observed
incomplete digestion of the slurry, our discussion with masons
and implementing agency suggosted that the positioning of
inlet and outlet in the old design of Janata Plant rasultod
in short circuiting and incomplote digostien of the slurry,.
Evon in present design of the Janata model, it is reported
that shert circuiting will occur and complete digestion of
slurry will not result, unlike for KVIC plant, This aspect
would however require sciontific and controlled study to

comparc the comparative morit of two models of biogas plants,

4415 Usg_of Human Excreta

Fiocld data from our aobscervation on the usocs of alternato

feed stock are already presented earlier, However a separate
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mention is mac? hore of our acbservati 1 about the usa or
non=yse of human exoreta in practice, Use of human

excrota wa found in our observation is as in Tablso 4,18

below,

Table 4,16

humbar and Percentago of Plants ysing Human Excreta in

Different States,

pempmn e P b em mm Beww jmm Mem jmm jmm ey pes e Sun m me S un W WS ey Bm em b R Mmm D e S

State Gujarat Bihar Andhra Orissa UP Total
- - 7 - 7 TT 7 7 "pradesh T "7 T T "7 T gample
Number of 8 2 4 0 2 16
Plants
% of Plants 9.67 6425 9430 0 15.38 8.12

e o e et e e e et Gy pem e W R MR MR W m e bm e m  Mes bes e jem BB s e e

In goneral, very low proportion of plants, i,8. B$12 percent are
found to use human exoreta. In all these plants latrine is
attached to the plant., Resistance to using human excreta
comes from aminly existing cultural and social beliefs. In
some cases, lack of latrine facility near the plant site
also contributes to nonwuse of human exereta. Prompting
the bicgas plant ownsr for using human excreta would require
primarily change in beliefs. Understanding of the fermentation
process and gas composition stc, may help in removing incorrect
beliefs that gas from human excreta smalls fouls etc, Hasever,
wa did find biogas plant owners who were : .11ing to consider
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use of human exsretso and sixteen plant owners in our sample
oven usced human oxereta inspite of the existing social
beliefs and tapoos, a fact which can be used to furthar
practice of using human oxereta., Use of human excrota by
the owner however was not influsnced by the typo of biogas

plant model,

As alrcady discussod, ocarlior, biogas producoed fram the

plant is used mainly for (i) cooking (2) lighting and (3)
motive powor using dual=-fuel enoine, As is wellknown, gas
flow from KVIC plant is by dosign at constant prossure
around (8 to 10 cms of water column) whers a& from Janata
plant gas flaw is at a higher pressure (upto 90 cms of water
column) and pressure is variable. Fram our field observae
tions we find that KVIC plant dus to its low and constant
pressure gas releass has soveral advantagas., In cooking with
KVIC plant, as pressuroc remains constant, frequent adjustments
of the nob to control the gas is not needed, Also as gas
pressure is low, loss due to loakages could bs lass, In
lighting, mantel of tho light breaks more frequently with
Janata Plant as gas prescure is higher, though water content
with the gas is a major cause in broakage of mantal
irrespective of the plant model., HNoneconstant pressurs of

gae from Janata Plant also requires frequent adjustgment of
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light, S3imilarly, in running dual fuel enginc, one
important parameter to get fusl efficiency is the ratio

of mixture of gas to diesel, Due to constant pressyre

of gas from KVIC plant constant ratioc of gas to diesel can
be maintained without any adjustments whers as in Janata
Plant gas @low will vary with tho gas pressure and hence

gas to diesel ratio can not remain constant. In this

case also frequent adjustments of gas flow is required

with Janata Plante High pressure of Janata Plant however
can be advantageous in case where gas has to be delivered to

a longer distance,

SUMMARY AND CONCLUSI G453

Following are the summary and conclusions from the study
6f comparative analysis of KVIC and Janata modesl biogas
plants_under filled oporating conditions.

In the Indian biogas programme, two distinctly different
plant designs are promated: floating dome or KVIC model and
fixed dome or Janata model, While the promotion of the
floating dome KVIC madel dates back to about throe docades
the fixed dome Janata model came into picture only for the
last 5-6 years, Apart from the fact that the two plant
designs have their unique technological and dosign parameters,
there has often been some controversiess about the actual
operating performance of the respective model of biogas plants
in the fisld, The present study has baen conducted in ordep

to dispel the controversy on the basis of a scientific evaluation,
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2+ 4 total of 196 family=-size bicgas plonts of varying sizes
and ages wore randonly selected covering 5 states of India,
Each one of the biogas plants were investigated in details
along with intensive intervieus of biogas plant owners,
masons and implementing agenciss. The findings aof this
report are essentially baced on thoge actual fiold investie-

gatians carriod by the authors thomselves.

3. OF the total 196 biogas plants investigated, about 20%
of the plants were found to be non-operational in the sense
that they had major constructional ar design defects,
which either mado them disfunctional right from commissioning
of the plants or sarjiaus problems arose within the first
year of this operations, In other words, assuming the
sample of 186 biogas plants as truo reprosentative of the
total population of family size biocas plants in India,
about 20% of the plant population could bo assumed to be
failures or non-operational at any given point of time

due to some major constructional or design dofects,

44 About 7% of the total sampls of 196 biogas plants wers
found to have some major external problems, such as, wrong
salection of location, wrong selection of customers without
adequate feedstock resources or noneinterestad customors

otce As a @esult, these plants were found to aither
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operate partially or left non-aperative after initial

‘oporation for a short time,

As high as 73% of the total number of plants investigated

were found to bo operating nlmost troublo frea,

Botwaen tho KVIC and Janata modols, the field porformance

of the floating dome KVIC modol was obsarved to he comspicuously
bettsr as compared to the Fixed dome janata model, As high
as 88,5% of the KVIC plants wore found to be oporating
trouble free as comparod to 61% of the Janata plants. To
put it in a difforent way, while only 10% of the KVIC plants
WGIS none-cperating due to major plant defects, au many as
27% Janata plants were found to have similar defects,
Similarly, only about 14 of KVIC plants had major external
problems as ayainst 124 af tho Janat- plants,

There are tuo aspucts which neod to by emphasized in the
abave montioned findings, Firstly, while tha performance

or failure rate of the KVIC plants was found to bo
independent aof thojir a08y failure rate of Janata plants

was significantly higher among ths older plants, that is,
plants of 2-3 years old, There aro clearly three reasons
for such differential parformance of the two modols of

plantsg

LA XY ) .52...



t 52 ¢

(1) Relatively much hioher mesonary skills reqmired
to build Janata Blants, which were not adequately
available during the initial years of popularization

of Janata Plants,

{(ii) Initial plants dosign itself has its inherent
defects which in later years arc attempted to be
corrected, In fact, Janata plant dosign seems
to be still in the process of evolution and subject

to various corrections,

(1ii} In comparison, tho floating dome KVIC design,
over a long period of trial and errar and implo-
mentation, has almost bucoms a standardized
product, Also, tha level of masonary skills
requirad to construct KVIC moual plant are rela-
tively simplo and easily available in local village

situation,

The second aspect of the findings is in rslation to external
problems., Here again, it sesmed that the long experience and
standardized pfocedure/prncesnas seemed to help the sxperienced
implomenting agoncics to avold as compared to janata plants,
certain mistakes rolated to non-plant rclated factors, which
@erc implemented by various implementing agancies with

extra-enthusiasm to prove tho dosiygn and mecot the targoets
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in its initial ycars of popularizatison programmes without

any past expericnes and standardized operational parsmetars.
8. It was reported that the existing fixed domo Janata designs

tended to develop ssrinus plant rolated problems as it

grew older, say, after 2.3 years of operation, The floating

dome KVIC dssign was not found to have such problem, This

means that the trouble froe operpating plant life of KVIC

design is distinctly higher than that of Janata plants,

9, e of the major problems of Janata plant was found to be
leakage of gas. Almost all the janata plants investigated
were found ta have varying degress of leakage problems,

Apart froam leakagc, the volume of gas storage chamber of
Janata plants seemad to get reduced over tha years as the
slurry got accumulated below the digestor. Over tha years,
this tend to create serious protlems of digestion and gas
production, In fact, it has bean obsarved that the chances

of incomplete digestion of fesdstock was more in Janata plants

as compared to KVIC design.

10+ Thers seemed to be a general tendency to opt For over-sized
plants than what was required or possible, given the resource
position of the plant-ouners. As a rgsult, a very high
percentage of biogas plants seemed to suffer under-a
irregular - feeding, often causing serious problems
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{esg.incomplete uige:tion) particularly, in janata plants,
Just as, in most cases, the chonice of plant model uwas
basically dctermined by tho concernad implemanting agenecies,
the size of the plant was also larnoly detocminaed by the

implamenting agencics,

Twa important porfourmance parametsrs of biogas plants are
gas flow and gas prossure, which, in turn, is largely
dppendant on amount of feeding and gas use, Whiloc the
muasurement of those two parameters could not be done in
our investigation under strict controllod conditions, both
prossura and flow of yas in Janata plants was found to be
conspicuously highor than in ths case of KVIC plantse In
Fact, because of the high gas presence, the gas loakage

in Janata plant it was goencrally not folt or carcd by the

Users.

Irrespoctive of biogas models, tha most important and in
fact almost the only feodstock used in the nlants was found
to be cowdung., Ohly 8% of the plants were found to be
connactad with latrinus, Similarly, barring a few oxception
in Biher, most of the plant owncrs were found to use bingas
for cooking and heating water, Whercver biogas was tried

to be used for lighting ar pumping etcs as in Bihar, the

variable characteristics of gas prossuro of Janata plant was

.l!.ssii.
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felt to be more inconvenient as against the constant
pressura characteristics of KVIC plant, In other words,
ralatively more of KVIC plants was used for othor than

cooking purposes than Janata plantse

13.danata plant has two distinct advanta,;os ovor KVIC plant:
loss cost ang relativaly less space roquirement or undorground
nature of the construction. 1In fact, in romote areces
without accossible road facilitios and without any infra-
structural facilitios for local fabrication and transpeort
of gas holder for KVIC plant, the fixed domo Janata plant

seam to bo most convaniont.

14.4 cleose supervision during construction of plants and
a regular follow-up services by the implementing agencios
are cloarly the most important roguirements for syceoss of
biogas programme. Bocause of higher masonary skill
requirements and problems associatod with ago of tho plant,
those requirements of supervision and follow-up sorvices
ars moro crucial for Janata plants. In fact, the failure
ratos in arcas whore the implamonting agencies were following
thoso two essontizl services with care and rogularity was

found to be significantly lass,

16+ Tho rosults of tho survey cloarly brings out sovaoral cone

clusions which can provide definite guidolinaes for future
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courses of action, #any of thoso conciusions aro often

a mare confirmation of some curront notions and oxporiences,

Tha major conclusions of the study aras

Te

24

Be

Under the existing oporating field conditions and
given the prosent level of biogas tochnologies that
aro boimg promoted, the performancc of floating dome
KVIC design is far moro assuring than that of figad
doma Janata design, The rato of failures with major
design or construction ralated problems tonded to be
much greater among Janata plants than among KVIC

plantS.

The major disadvantages of KVIC model is its relatively
high cost, larger space requiremsnts, and fabrication/
transportation difficulties for gas holder te infra-
stescturally remote areas, Oh thu other hand, its
advantage is its standardized dasign and relatively
simpler skill requircments for its construction along
with relativoly hijher reliability of its operational

performance,

The advantages of Janata plant are exactly £h9 opb;site
of the disadvantages of the KVIC model i.e. less cost,
less space raquirement and appropriate for remote areas,
Its disadvantages are: fairly high degree of trcined

masonary skill requirement, proneness tg gas leakagsa,
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tendency for developing major problems as it grows oldsr

j.z, relatively loss trouble-~free operating life.

1t is clear, therefore, that given a choicaes KVIC design
would have a preference over Janata dosigne 1ioWBYEr,
considering India's fiwld condition and resource basg, a
sorious R & D efforts should be made to svolvc a KV IC
design which can replace steel holder with some cheaper
material which can roduco its cost at least by 40/, also
it should be possible to fabricate such holdar locally and/
or should be transported easily without broakages The
recent experiment with ferro-coment or fibreglass is an

attempt in this dirsction.

Janata plant being essentially slightly chinese design,

the experience of China should bo taken as a 10Ssofs China
had discarded almost half (4 million) of its biogas plants
after 8-10 years baocausc of scrious leakage and other
design rolzted probloms which made these plants non=
oporative. Given this aexporiance, the immadiate policy

could be to docido Pinally about Janata plant on the basis

'of sarious gvaluation of the oxisting plants after at least

5«6 yQars,

6« The above mentioned policy of waiting for evaluation results

for 5-6 years might not bo practically feasible or dosirable.



In that caso, certein definite policy and action parameters

are absolutaly necossary in order to promots Janata plantss

ae A vigorous and continuing training programmo
for the masons to croate an army of skillad

masons;

be Mo Janata plant construction should be allowed
without properly trained masaons and under

strict supervision of the implomenting agencies.

ce The implementing agencics should have a ragular

follow up services facilities,

de. Tha implementing agenciss should givs options to
the pooplo to choose botween the modals rather than

predetermining tho model themselvos,



