
~ 

~ 

DUTIES OF SH IFf PERSJNEL AND REGULATiaJS 

FOR OPTIMUM OPERATIQ\1 OF SEVERAL ELECT 

APPARATUS IN A POWER STATION . 

by : Dr: . SJL IMI\N EL DEB lEKY 

Ai n Shams Univer:sity, 
Facul ty of Engineer:ing , 
Cai )"O, 



) 

-- -

D UTIES OF SJm 'T PEB80NNEL 

The notion of shif t personnel of power system.11, power 
stations, substations and networks embraces all workers ser­
vicing in shift production sections of 11 powet· system. 

I • 
§ Hea<Ja among the shift personnel during a shift are 
as follows : 

2 

('11 v'./ 
a) Shift ~p~tcher of the Unified power system; (G&.e:t-

b) Shift dispatcher of a power system; (.D,E>:Bi· 

c) Shift dispatcher of a power network; (N:B:&.') 

d) Sh 'ft . f ~~ ... ; "" 
1 engmeer o a power sta1ton. 

e) Shift engineer or attendant of a substation. 

§ The shift personnel shall work in accordance with an 
approved schedule; when necessary with permission o( the rna· 
nagement of a power station or substation, service or section 
of a network, one shift attendant may be replaced. 

-'l.. .... ... ~ .. • ~ 
Two successive shifta for any shift attendant will be pro­

hibited. 
~ 

~ Each shift attendant after arr1vmg to work, shall take 
over the shift from the shift operator of the previous shift, and 
shall hand over the shift to the attendant, whose turn is next 

It is prohibited to leave the work without hanw\it nvP.r 
the sbifl. 

4· 
§ When, in acc.o•·dance with the shift schedule, ~king 

over the shift, the shift at tendant shall : 
• o./-' 

a) Acquaint himself with the ~e. scheme and conditions 
of tl1e t'quipmcnt operation in section by mean~ of 

v J ·>·. visual in~li~, the volume of which is stated in 
the instructions. 

h) Receive, from the attendant handing over the <:hift 
data on the equipment which is to be especially clo§.ely 
watched tQ. prevent an accident or fault and on tho 
equipment under repairs or in reserve. 

c) Check and take over tools, materials, the keys t'> 

~ms, operalivc documentation and instt-uctions. 

d) Acquaint himself with all records and directions, which 
have bt:en introduced afle_r his previous shift. 

e) Formally arrange the take-over of the shift by·writtin): 
this down in the register or log-sheet, the person taking 
over the shift and the per01on handing over the shift 
must put their signatures in the register. 

f) report to his direct-chief in the shift that he has ta· 
ken over the shift and on the shortcomings noted by 
him when taking over the shift. u 'Jf'-"'• 1 r;:J\ 

The shift attendant who has handed over the shift must 
report this to his immediate chief in the shift. 

5· 
§ Taking over and handing ove•· a shift when eliminatin~,: 
an ~cldent. carrying out of switchiugs or operations on con­
necting or disconnecting equipment will be prohibited. Taking 
over and banding ovc•· a shift during start-up or stoppage of 
equipment are allowed only with permission of a superior shift 
attendant or hoUJle (section) chief of a power station. 

t-
§ Taking over and handing ove1· a shift with boiler heat· 
ing surfaces and ash and slag bunkerR left uncleaned from stay 
nnd ash, and with the equipment in a state of dirtiness anol 
the working- place anrl serviced section untidy, nrc prohibitcJ. 

Take-over of a shift, with the equipment in bad repair or 
with its OJleralion conditions being abnormal, will be permitted 
only with permission of : 

a) chief of a house lseetion) or his deputy - fo•· shift 
personnel of a power station house (section); 

b) chief of a substation - for the Shift attendant of :o 

substation; 



c) 

d) 

1 -

chief engineer of a power station - for the shift engi· 
neer ·of a power' station: 

chief engineer of a power network - for the shift dis· 
patcher of a network; 

§ Every shift attendant during his shift is responsible 
for proper servicing and trouble-frf!e operation of the equip· 
ment being under his supervision. 

L 
§ The shift attendant must maintain the reliable and 
most economical operating conditi.?..!!JI. of the equipment in ac· 
cordance with instructions, operating conditions charts and 
operating requirements of higher shift attendants. 

~ -
~ If U1e operating conditions of the equipment are disturb­
ed or there is an accident or any damage to the equipment 
the shift attendant must independently and immediately take 

'J''' measures to restore normal operating conditions or eliminate 
, ) ' the accident using the personnel under his authority and direc· 

tly inform the cllief of the shift of what happened. 
fO. 

~ In the power system or in its individual parts accidents 
are eliminated under the control and responsibility of the power 
system dispatcher (or the unified power system dispatcher) or 
the dispatcher of network depending upon the scope of the ac­
cident. 

At power stations and substations accidents are eliminated 
under the control and responsibility of the power station shift 
engineer and the substation shift attendant. 

/ I . 
§ The senior shift attendant of a power system, power 
station, substation or network regardless oF Lpresence of the 
higher administrative authorities is fully responsible for elimi­
llation of accidents taking decisions and measures to restore nor· 
mal oper·aling conditions on his own and following the instruc­
tions. lf the actions of the shift personnel are wrong, a person 
from the higher technical administration (the chief dispatcher, 
chief engineer of power station or network) musl inle1·fere in 
the elimination of the accident, suspending, if necessary, omission 

~I , , .fl.-
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the shift attendant and taking personnel control of and respo 
sibility for further elimination of the accident. 

/7_ 
§ The shift personnel must make rounds and inspecliCJI 
of the equipment and industrial premises being under theil· s 

:S u _ pervlsion. 

When going round the shift nllcndanl must chec:k opcr·: 
-l:.ing conditions of the equipment as well as state and goo>J 

pair of the equipment, buildings, constructions and cleanno: 
of working places and premises. 

The schedule of rounds and inspections is drawn up by U 
-rt-~ chief engineer of power station or network considering the 1 

\.<J cal conditions. 
/j. 

§ . The shift personnel must ~riodically test, in accords 
1'\Ce with the local instructions, the apparatus of notifying, wa1·; 

- " ing and emergency signalling as well as check the clocks ilr 
, s talled at the power station and substation. 

li, . 
§ The shift allendant may leave his working place 1 

carry out switching operations, to inspect the equipment, 1 

admit maintenance personnel etc. with the permission of a higl 
er shift attendant. 

1(. 
§ The shift engineer of power station or 
suspend a shift allendant man if the latter does 

'1:;0 his duties. 
16. 

networ~ 
not attend l 

§ . The shift personnel of power stations and substatiw 
may be drawn in repairs while being released from their duti< 
and if the snfcty rules requirements are observed. 
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~ Generators and synchronous condensers shall be pro-
vided with relay protection and field suppression arrangements 
and control and measuring instruments for protection from 
internal damage and over current, as well as for control of 
"generator start-up and operation. 

~ -
i , When operating generators and synchronous conden-
sers the following shall be controlled : current and voltage of 
gene'rator stator and field, active and reactive power for gene­
rators and reactive power fo synchronous condensers, pressure 
and, purity of hydrogen in the casing. pressure and temperature 
of hydrogen packing oil, resistance of insulat ion in the excita­
tion circuits and bearings, temperature of stator wind ing and 
steel, bearings and thrust bearings and of cooling (of gas and 
liquid) at the inlet and outlet. 

Non-symetry of stator currents will be controlled for 
generators and synchronous condensers with a capacity of 15 
MV A and higher. 

One of the ammeters shall have an over-cuiTent scnle to 
control stator loading with current. 

3. 
§ Generators and synchronous condensers shall have re-
lay for field forcing and automatic voltage regulators, hydro­
generators shall also have arrangements for quickly removing 
thP. P.X~itM.inn. 

Automatic excitation regulation devices, as a rule. shall 
be kept connected and shall not be disconnected during the 
stoppage or starting of generators and synchronous condensers. 
Action of these devices shall be coordinated with the automatic 
voltage and reactive power regulators of the whole station. 



4 
Exdtation forcing tle1·ices shall be set in such a way 

that a :naximum ,-oitage of exci tation would be obtained at 
voltage drops. 

_ ln separate cases, with the approval of system chiet en­
gmeer, it is permit ted to use lower excitation than the maxi­
mum excitation which can be llbtaincd, ln • 
. ~.. .... .. :. ~ . ... . . : . 

Apart from the devices automatically regulating excitation. 
- manual or remote - control regulation of the exciter 1·oftaa~ 
sha5~ be provided in the excitation circuit of the e:<citer. ., 

§ Turbogenerators shaH have reserve excitation. the 
seheme of which shall provide a change over fr·om main to 
reserYe excitation without disconnecting the generator from 
the network. 

The . necessity of having reserve excitation for turbogene· 
•a:ot s 111~1t a capacity of 12 M\V and les~. is decided by system 
chref eng-rneer. 

t. 

~ Each lurbogenerator shall be equipped with a com­
mand appamtus to deliver instructions and notifications to the 
sh tf~ personnel at the control boa1·d and turbine section. Power 
sta~o~ . Wlltch are nm automatically or these with a single 
botler sm.gle turbme scheme, wh ich have no constant shift 

pey?nnel 10 machine hall, are the exceptions. 

~ . The generators and synchronous condensers, the insu­
Iatton ~f the shaft end and cross-bars shall be so made as to 
enable •ts control to be exercised. 

Resistance of insulation of bearings in generators. synchro­
nous condensers and exciters with fully assembled oil pipelines 
shall be at least 1 Mobm. Megohmmeter for 1000 to 2500 y 
Wtll be used for measuring the insulation resistance. 

The coudition of the insulation of the bearinas in 
to~. synchronous condesers and exciters shafl

0 

be 
f>en , tJ,cally :n accordanc2 with local instructions. 

g-_ 

genera­
checked 

Generators with closed and runn ing cooling systems, 

1 -

except generators with hydrogen coolmg. shall be with armnge· 
ments for fighting fire nith water. 

J· 
§ . Hydrogenerators and synchronous condensers with 
starting electric motors, and also turbogenerators directly con· 
nected to transformers, can be in emergency cases connected 
in parallel by self-synchronization. 

When elinuna ting emergencies. a ll generators shall be Cvt.· 
nected for parallel operation by self-synchronization provided 
that the abol'e mentioned test are satisfactorily carried out. 

Chief engineer of power station, network and dispatching 
centre after appropriate calculation and tests ha,·e been made. 
will choose the main way of switching on turbogenemtors con· 
nected to the generator voltage bus-bars. 

/u. 
~ Speed of raising voltage in generators and synchro· 
nous cendensers and that of stator and rotor current increase 
is not limited. Speed of loading with active power depends on 
the turbine characteristics. 

''· ~ • Rated power of generators and synchronous conden· 
sers 1.t nominal power factor remains unchanged in case of vol· 
tage changes within the limits ... 5<;;. The biggest rotor cur· 
ren t within these voltage limits is the rotor rated current. 

With the volt:ige on the generator or synchronous condcn· 
sers being less tl1an 95 percent. the nominal stator current 
shall not exceed 105 percent of the rated current. 

The highest permissible temperatures of rotor and stator 
windings of generators and synchronous condensers at nominal 
parameters of the cooling agent (temperature. purity, pressure! 
and nominnl ,·alues of current and voltage will be defined on 
the basis of thermal tests. 

When t he parameters of the cooling agent disagree with 
thEe nomina l, permissible current of the rotor and stator 1\;n. 
ding will be changed correspondingly so that the tempenture 
of windings would not exceed the highest permissible opemt· 
ing value. The current are increased only for a definite value 
cf the cooling agent temperature decre~se. this Yalue being 



dependent on tho •It-sign and length of the unit aod fixed io the 
manufacturer's onMt ructions. 

The highul o~pcrating voltage for all generators and 5 yn. 
cbrooous condensers shall not exeeed 110 per cent of the oomi­
oal, the maximum stator current is agreed upon with the ma· 
nufacturer. 

fl. 
~ Continuuu$ overloading of generators and syochn>­
nous condensers. with cur rents higher than those permitted at 
a given tempcr·ature of the cooling agent, is prohibited. In 
emergencies. in the power systems short-time overloading of 
generntors with xiu·face cooling is permitted with stator and 
rotor· currents Lwo11g in the following limits. this overloadit~g 
does not depend upon the cooling agent temperature. 

On:f't'W'rf'Dt ID l•erc ... n· 10 
ta£"e to rhe ratrd. 

15 20 25 10 ~0 110 100 

- - - - -- --Duration of O\"tt-~adlal 
minute-~. I so. 15. IS. 5. ~. s. z. I 1. . 
. Duration aod ' 'a}ue. of th~ overloading of generators \\;th 

d1rect hydrogen t>r hqurd coohng will be agreed upon with the 
manufacturer. 

J.J . 
§ GeneratCII'll :Hid synchronous condensers may operate with 
an earth fault in <>::e phase in the generator voltage circuit f or 
not more than ~ l1<mrs. During this time the personnel shall 
find out the phc~ ,>f the short circuit and disconnect the cor· 
responding conne.·u..>n. 

f. 't· 
~ When a!: <':t:'!h fault occurs in the excitation ci rcuit of 
:! generatoo· <'I ., .. :hMnous. condenser. the t~'llC Rnrl plnrp .­
the disturbanc!' ~h.dl be found out. In case of a stable metal 
earth fault, pr<'t~<'tl.•D from double earth fault in excitation ci:-­
cuit is installed '" :he turbogenere.tor rotor winding opera tin s­
for signal. in turh.-~enerators disconnection of which does nN 
lead to power cut• 1nd in turbogenerators which have set teeth 
in the o·otor. w:cr ~andages. rotor with sa lient poles etc .. thi$ 
protection •hnll ~r•"~ as a tripping protection. 

Turbogeneo-Jtors in wlm·h a rotor winding e:•rth fault has 
occured I apart from turbogenerators the rotor windings of 
which are earthed in accordance with their design l shall !)., 

taken out of service for mamtenance at the first apportunity 
If a second stable earth fault takes place. the generator shall 
be immediately unloaded and taken out of senrice fllr mainle· 
nnnce. 

Hydrogenerator-s and synchronous condensers shall not. as 
n rule, operate with an earth fault in the excitation circuit. nnrl 
po·otection from a double fuult in the body is not providerl. 
Earth leakage protection only is installed serving as a ~ig· 

nalling protection. 

t~-
~ For generators and synchronous condensers. it is per· 
mlssible to operate for a long period of time with currents in 
phases differing by not more than 10 per cent of the rated sta· 
tor current for turbegenerators. and 20 per cent for hydrogenc· 
rators and synchronous condensers. In none of the phases the 
current shall exceed the rated value. 

At lower loads. generators and synchronou~ condenseo·s ma•: 
operate for a long period of time with a bigger difference of 
curren ts in phases which is determined by special t ests. 

For generators with direct hydrogen and liquid coo ling of 
windings the .difference of currents in phases is a,greed upon 
with the manufacturer. 

~ f t.. It is permissible for turbogenerators with air and sur­
face hydrogen cooling to operate in asynchronous conditions 
without excitation during 30 minutes except when generators 
h~ ,·e rotors with u·ire bandages or· set teeth. Values of the loarling 
in asynchronous condi tions is defin<'d on the basis of tests. 

U· 
~ Operation of the generater as an electric motor is not 
restricted in time and is limited by turbine operating condi· 
tions. 

ts. 
~ Continuous opemtion of generators as synchronous con· 
densers with over·cxcitation will be permitted. 
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Operation of generators as synchronous condensers with 
underexcitation will be permitted after special tests. 

'9· 
~ . Resist:~nce of insulation of the whole excitation circuit 
in generator~~ lllld synchronous condensers in operation (except 
rotor winding which is earthed in accordance with its design), 
::1easured with a megaohmmeter· for 500-lOOOV, s hall be not 
l<l!.S than 0.5 ~lohm. 

Operation of generators and synchronous condensers with 
the resistance of insulation of rotor winding less than 0.5 Mobm 
will be pe1·mitted after chief engineer of a power station or 
power network gives permission to this effect. 

J(). 
; \"aluc>< ,.f stator windjng insulation resistances in opera­
ted generator.< a nd synchronous condensers will be compared 
with the resu lts of earlier measurements at similar winding 
temperatures_. 1!1 case the insulation resistance drops sharply 
t by 3 to 5 tun~). the cause of the trouble shall be found and 
eliminated. 

24 . . ~· 
Genornl ,•rs and synch I'Onous condensers in reserve shall 

be inspected in the same way as operating units. ' 

21. 
Genernh•:-s and synchronous condensers shall be periodi­

<.:a lly overhaul.~ and maintained and tested. 

Overhnulir.g of generators and synchronous condenser · . d s 18 
<'Urle out on.· year after the unit was brought into operation. 
·.hen once ev~~- 2 to 3 years, if their conwtion can secure con­
tinuous reliabl~ operation. 

ExtrartiClr. of the rotor of a t.urbogenerator will be made 
fter on~ Y<'·" of operation, then once everv 6 years R t 

' . . - . 00~ 
~ "<? e:«tr:lt'lt'tl ~ bydrogenerators and synchronous condense~ 
· ·henever nert'li'Sity arises. 

. ~ [aime~;\11.~ of gen~•1' "S and synchronous condensers is 
< arr1ed out m s-:ordance Wllll a s chedule made by chief engineer 
o f a power $1 ;. :JOn or network. 

~-
Pre\'enu•e testings of generators a nd synchronous con-

- /) . 

densers during overhauling are made in accordanco? "ith the ins ­
tructions on volume and norms of testings of electrical equil · 
ment. 

During maintenance. in cases of n~essity, testings are Cal· 
ried out in the volume by chief engineer of a power station or 
network. 

2~-
; . Vibration (doubled ,·ibration amplitude! of bearing> in 
g<"~•erators and synchronous condensers newly accepted and in 
operation (in vertically executed hydrogenerators vibration of 
the cross·ba.t· with guiding bearings buried in it is me<LSu redl 
shall not exceed the following values : 

I I I 1 187-li~5 Spttd of rotation 
r.p.ru. s,ooo 1,600 ::0~1 375-2U 

value l.o mm 
0.05 I o.o, 0.10 I O. I Z 0.18 

Vlbratioo 

Besides, vibration of bearings in turbogenerators is asses­
Eed by the table given in ~ 291. 

1.5. 
~ After erection and overhauling. generators and synchro-
nous condensers are put into operation. as a rule, without drying. 
When necessary, drying of generators and synchronous con­
densers is carried out in accordance with instructions in force . 

u. 
§ Newly erected generators and synchroous condensers 
shall be tested at the place of erection. the volume of tests being 
as specified in the technical conditions for deljvery and instruc­
tions on volume and norms of testing of electrical equipment. 

21-
~ Newly erected turbogenerators and synchronous cond~n-
sers wh ich were designed for operation with hydrogen cooling . 
shall be put into operation after erection with hydrogen cooling 
from the beginning. Automatic control of the gasoil system 
shall be provided. 

'li'· 
In power stations and substations which have no electro-
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h~o' tol,oool ~ I'PIII o•oll•11•l If""<"''""" \l'lth T9C91\191'>: thlllt b O orgn 
nised for supplying automatically generators and synchronous 
condensers with hyd rogen. 

29 . 
! .. Work shall be distributed among the houses and eectio1111 
ur a power station as foUows. for the purpose of running and 
r~11airing turbogenerators with hydrogen and liquid cooling : 

t lccfrical section - preparation and provision of normal op.:­
rution of a turbogenerator with the entire auxiliary gasoil sys­
tem of hydrogen cooling and liquid cooling system repair of the 
turbogenerator including end-type reals, gas pipelines gas coo· 
tcrs electric equipment of the whole system of hydrogen and 
liquid cooling change over of turbogenerator from hydrogen to 
aor cooling and back, running and repair of electrolysis plants 
P">ducing hydrogen with all their auxiliary arrangements inclu· 
cling reserve tanks. 

Tt£rbi>Oe 3ection - constant supervision of operation of the 
turbogenerator and all gas-oil system of hydrogen and liquid 
cooling, servicing and repair of the oil system of hydrogen coo· 
ling including oil seals of the ring-type shaft and oil supply 
units as well as equipment and distribution network of cooling 
w:<ter up to gas coolers. 

Chemical section - controls and analysis of gases in the 
turbogenerator body, in balloons, and in the receivers of the 
~kctrolysis plant. 

Automatics and Thcrnwl Control Sectioll (Laboratory) -
~··•.,.icing and repair of gas control instruments gas analysers. 
pl'\'!lsure guages, differential pressure guages, pressure relays •.. etc. 

3o. 
$ Filling the turbogeoerator with hyd rogen and draining 
olu hyclrogPn rmm the unit oo.n be mo.d~ both when the unit 
i~ in oper!\tion or is idle. 

4o . 
At a power station (substation) which has lurbogenera­

tM'> lsynchronous condensers) with hydrogen cooling, a stock 
h~-.:rogen shall be available in a quantity sufficient for 10 days 

[; 
! 

1 

-I<-
. I f A l 'oll'on ' !Ill •.•• n.:•·t- thl'> 1H~· , ·· ''l'r' lflnu ,, ,r ,.l •h-· • • • ..,. 

{:<'l!L turbog~neratoo· I synchronous con<.lcnseo·t as weU :Is a s101:k 
,,f ca rbonic gns dioxi1e CO.. sufficient for filhng of the 
biggest turbogeneratro (synchronous condenser I thr·ee times. 

~ ~I. Pipe·lines of hydrogen cooling. oil pipel~nes, bydrogen 
and carbonic gas CO.. pipelines and other popehnes shall have 
distinctive paint on them. 

( • 
vl. 

The Percentage of hydrogen in electric hydrogen used 

for generators shall be not less than 99.5 per cent of the vo· 

lume. 

There shall be no hydrogen sulphide in the hydrogen. 
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3. 
f 

ln order to ensure the safety of personnel in installa­
tions with a voltage of up to 1000 V. and higher and 
in accordance with rules on erecting electrical installa­
tions, earthing devices shall be provided and metallic 
parts of electrical equipment and electrical installation 
which may become under tension owing to damaged 
i:1sulation, shall be earthed. Operating conditions on 
the networks and protection of electrical equipment 
from overvoltages also necessitate the installation of 
such devices. 

When accepting an earthing device, the following 
documentation shall be submitted by the organization 
handing over the installation : 

al Executive drawings and schemes of the earthin~ 

device indicating location of underground - con­
nections. 

b) Certificates on undergrounds wo•·ks carried out ln 
device in conformity to the stipulations ot the rules 
on arrangement of electrical installations. 

Every earthed element of an Installation shall be con­
nected to an earthing device or to an earthing main 
by means of a separate branching. Series connection 
of several earthed parts of installation to t11e earthing 
conductor is forbidden. 

Connection of earthing conductors l~> earU1ed parts, 
shall be made by welding, and to frames of machines, 
apparatus, etc. by welding or with reliable bolts. Con­
nection of earthing conductors to the earthing device, 

. ' 
•• 
I 

§ 

; . 

8 . 
l 

and all other connections of the earthing system. sl 
be made by welding. 

Earthing conductors shall be protected from 
action of chemical subetances. 

Bare conductors oll)1enly laid, as well as strips ,f 
earthing system, shall have a distinctive cc lout·. 
Earthing conductors laid indoors ,shall be accessi 
for inspection. 

Earling conductors shall not be used for other p 
poses, except for temporary connection of weld 
machines, when the cross-section of the earth 
conductors is sufficient. When earth fault protect 
with a zero sequence current transformer is availal 
connection of welding machines to earthing cond 
tors, shall be carried out after a preliminary ch 
king of the earthing circuits so as to avoid fa 
operation of the protection. 

In order to find out the condition of the esrthi 
device, the following steps sball be taken : 

a) Earthing device resistance shall be measured 

b) Selective excavation of the soil shall be made 
inspect the earthing device elements buried 
the ground. 

c) Continuity of the circuit between the earthi 
anrl the earthed elements shall be checli 
absence of breaks of the circuit unsatisfact< 
contscts, etc.) 

d) Breakdown fuses (in installations of up 
1000 V. l shall be checked. 

e) Reliability of natural earthing element conn 
tions shall be checked. 

fl Specific resistance of the soil shall ue check• 

Earthing device resistance at power stations a 
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substations with selective eKcavation of soil. shall be 
measured during the first year after completion of 
erection works and after that, at least once every 
6 years; as to the towers of over 1000 v. transmis­
sion lines - after the first 9 years of operation and 
then - once every 6 years. 

The soil specific resistance shall be measured during 
the first year of operation; for transmission line 
towers. 

Such measurements are carried out, if the tower ear­
thing resistance exceeds 15 ohm. 
Results of measurements are written do\\'n in certifi­
cates. 

~ considerable col'1'08ion of earthing device elements 
IB found, chief engineer of a power station or power 
network will decide what parts require replacement. 
Resistance of earthing elements affected by corrosion, 
sbalt be measured In shorter periods of time. Mea­
eurement periods are given by chief engineer of a 
power station or power network. 

Resistance of the earthing device shall not be more 
than : 

a) For over 1000 V. Installations witll big earth cur­
rents (over 500) A - not more than· 0.5 ohm, 
taking into account the natural earthing element 
resistance ; in this case, the artificial eartllin.t 
device resistance shalt not be more than 1 .oh~. 

b) For over 1000 V. installations with small earth 
currents (500 A and tess): 125/ I ohm for such 
An eArthing device which i~ u~"t! Cur under 1000 
1000 V. installations and 250/ I for such an 
earthing device which is used for over 1000 V. 
inatallatlons only, where .r. is calculated earth 
current. In networks without compensation of 
capacitance currents, the earthing device resis­
tance shall be not more than 10 ohm. 

I 

I. 
• 

l ~ 
I 

§ 

n. 

cl In under 1000 V. installations - 4 ohm. 
When generators and transformers are of 100 
KV A and tess, the neutrals of which are connected 
to the earthing device - 10 ohm; resistance of 
the earthing device of each repeated earthing of 
the neutral - 10 ohm. 

d) For towers of over 1000 V. transmission linea, 
resistance of the earthing device in summer time 
with the ground wire disconnected shall be not 
more than the following values : 

&II Sp..,IDc ~•l•taace 
Ia obm/cm. 

llal•taa<e or _ .. , 
nenee tn olun.. 

Up to 1.0 UP to 10 

Up to 15 
Up to !0 

Up to !0 

1.tor~ chon 1.0 up .to 6.10 
)let~ thnn 5. 10 up lo 10.10 

More than 10.10 

1/. 

Measuring the earthing device resistance, as well as 
the soil specific resistance, shall be carried out in tht; 
periods of the least conductivity of the soil, i.e. in 
summer - when its dryness is the highest. 

Unscheduled measurements of the earthing device 
resistance shall be made after their re-arrangement 
or overhaul 

At power stations and substations, checking of the 
existsnce of the circuit between tile earthing elements 
and earthed equipment, as well as of condition of 
breakdown fuses, shall be carried out every time the 
equipment is under repairs ( maintenance and over· 
haul ). 

Checking the reliability of the natural earthing • 
element connection.s is carried ·out after every repair. 

Portable earthing elements, used for earthing cur· 



rent carrying parts of equipment under repairs, shall 
be made of bare copper wires and conductors, having 
a cross-section, which meets requirements of thermal 
stability at short-circuits, but at least 25 mm~. In 
other resj,ects they shall satisfy protection means 
requirements. 

A certificate, containing the earthing system scheme, 
its main technical data. data on results of earthing 
device condition checking, on the nature of repairs 
and changes made in the earthing system shall be 
drawn up for every operated earthing device of a 
power station or substation. 

r 
I 

·. 
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$ PEBFOBM4NOE INDICES AND TECJINIOAL AOCOVNTJNO 

§ j. Main production and *l!Jlical indices of pow!lr station 
and system performance are the following : 

a) amount of electric energ;y aen~ out; 

b) fuU cost price of electric energy sent out by power 
system; 

c) cost price of electric energy aent out by power station; 

d) specific consumptions of conditional fuel for electric 
energy sent. out; 

e) specific water co.nsumptlo~ for electric power sent out 
by lzydro-power stations and water flow utuization 
factor (relation of hy~lectric powCI" actually gene­
rated to electric power the generation of which is pos­
sible under exlsti1!g hy~logical conditions) ; 

f) magnitude of !oases In power networks in per cent to 
the. power sent out to the network; . ,..., 

TECHNICAL 0HABAGrl!l.818TICS 

§ \ :z: Technical characteristics of boil~rs and turbo-genera­
tors, including their aux.lllarles, aa well as tecbnical characte­
ristics of equipment of hydro-power stations and networks are 
the basis for technical rating,, planning and analyzing the per­
formance Indices 9f differ~~ I!Plts1 powe~ 'UI,tl9ns and power 
system as a 'whole. · · 

§ J. Ev~ry power station shalt have technical characterlstiC4 
establishing dependance of quantitative performance indices of 
the units aDd their loads. 

In order to draw up technical characteristics of boilers and 
turbines the latter are tested together with their aux.lllaries with 
in the ra.ngs of poeaible operational loads. 

§ ! /j.. . For various groupe of equipment differing in steam 

I 
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parameters as well as for power station as a whole the charac­
teristics fixing dependance of total and specific heat consump­
tion (net consumption) and other performance indices on the 
load shall be drawn o the basis of the unit ~ical characte­
ristics. 

Characteristics of a power station as a whole shall be ap­
proved by the power system chief engineer. 

~ 5. Every year the technical characteristics of the equip­
ment shall be reviewed and corrected reflecting the modifica­
tions made. 

If considerable changes are introduced in operating condi­
tions of the equipment (e.g. burning of other kind of fuel, mo­
dification of units, networks etc.) the technical characteristica 
shall be corrected (on the basis of tests) immediately after 
changes have been introduced. 

TECfiNIOAL ltATlNOS 

§ ' 6. On the basis of the technical characteristics, tecbnkai-
ly grounded ratings are set and approved by the power system 
chief engineer for power stations and networks and by the itlgh I 

er authorities for the power stations which do not belong to 
the power system. 

The technical ratings shall be drawn up for specWc con­
sumption of conditional fuel for the electric energy &ent out, 
specific water consumption for hydro-energy sent out by the 
hydro olootrio powor oto.tiono, ncL efficiency of boiler .tll\1 lu•­
IJiu., Wlllll us wdi Ill! Intermediate technical mdices (vacuum, 
feed water temperature, flue gases temperature, heat and pow· 
er consumptions for auxiliaries etc.) insuring the efficiency r.1t· 
ings for boiler units. 

The technical ratings shall be drawn up for the whole pos­
sible range of operational loads. 

§ • if. The technical ratings shall reflect the effectiveness ot 
the technical and organizational measures planned to be taken. 

• • 
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~ e,. The. ratings of conditional fuel specific consumption for 
the energy sent out and for the net unit efficiencies are. pro­
vided With the justified tolerances for deviations of actual per· 
formance parameters from those assumed In the technical cha· 
racteristics which take place due to operational regulation· type 
deviations and wear and tear of the equipment during an Inter­
repair period. 

The tolerance fixed by the power st-ltions are approved by 
the power system ~hlef engineer and for the power stations 
which do not belong to the power s;ystem by the higher autho· 
rlties. 

"::;! ATTAINABLE ECONOMY LE~'EJ..S 

* ' I· . At every power station an attainable designed level 
shall be set of average yearly specific consumption of condi­
tional fuel for sent out energy corresponding to the highest eco­
nomy of the equipment installed at the power station and to 
the kind of fuel used at the station. 

§ :·:z. At every hydro-power station an attainable average year­
ly level shall be set of water specific consumption for power, sent 
out insuring the maximum utilisation of the water flow and the 
equipment during periods when water is not spilled. 

~ 3. The attainable economy level of the power station shall 
be baaed on normal operational conditions and normal technical 
conditions of the installed equipment. Effectiveness of technical 
improvements and modifications stipulated in the approved long­
term ·plan shall also be taken into account. 

The attainable economy levels of power stations are approved 
IJy Ut .. pow~•· system chief engineer, and fnr the power stations, 
not belonging to any power system, by the higher organizations. 

The terms when the power stations have to obtain the desi· 
gned ratings and specific conditional fuel consumption, corres· 
pending to the actual electric loads of the power stations, shall 
uot exceed: for serial units installed at power stations being ex­
tended - 6 month, for first new type unita, and for the first 
units at new power stat!c:>ns - 1 year. 

Z' 

-:sLt SECURING ECONO~IICAL OPERATION 0!' EQUIPhiENT · 

§ ' 1. Planned indices, technical characteristics and ratings 
as well as economical operating conditions of the equipment at 
various electric and thermal loads of a power station shall be 
brought to the notice of the personnel in ~e form of loading 
conditions charta and economical operating conditions schedu· 
les for all main and auxiliary equipment, instructions and ta· 
hies. 

The personnel of the power stations shall be instructed on 
how to achieve and maintain the economical operating condi· 
tiona of the equipment. 

~ :2:. Electric and thermal loads shall be distributed among 
the units, power stations and power systems working in paral­
lel the method of relative increases, with provision of maximum 
reliability and economy in operation of the power system as a 
whole. 

Every power station shall have a fixed sequence of starl· 
ing, stopping and loading the units depending on the aggregate 
load on the power station. 

In the UPS, the distribution of loading is fixed by the 
CDS. 

J_\L (.'QNTIIOL AND ANALYSI S OF T ECJINIC.U. AND 

ECONOMJC OF INDICES 

~ 1. . Systematical control and analysis of technical and eco· 
nomic indices of the performance of separate units, power stn· 
tiona and a power system as a whole sha.ll be done systemati· 
caUy at power l!lntinnn and in power systPms. 

~ · . .z, Chief of power stations, as well as heads of shift per­
sonnel shall systematically control the maintaining of the eco· 
nomic operation conditions of performace of main and auxilia· ; 
ry equipment, of correct load distribution among the units, and 
of equipment conditions taking measures to reptOVe U1e short 
comings, which were noth:ed. 
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§ 3. When 11.11alysing technical and economical indices for a 
month, year or any other period of time the fulfilment of plans 
and . efficiency of utilising fuel or water resources are checked, 
shortcomings ere found In the state of equipment or in the 
fixed operation conditions the fulfilment of planned organiza­
tional and technical measures on improving operation is cbec­
ked and reserves are sought for economising more fuel, electric 
energy and water resources. 

§ lf- The aasessment of the acbieved main production indices, 
given In § 928 by the power stations and power systems is 
done on the basis of comparing the actual values to those given 
in the plans. 

The utiliaation of fuel at. thermal power stations and of 
water resources at hydroelectric stations is analysed on the 
basis of comparing the actual specific fuel or water coflB!IIllp· 
tion values for the energy sent out to the rated indices cor­
responding to Ute optimum operation conditions for electrical 
and Utermal loads and hydrological conditions which were ac­
tually observed earlien 

The perfonnance of electrical networks is analysed on Ute 
basis of comparing the actual values of losses in the networks to 
tile electrical loads on the network actually observed earlier. 

When making a general analysis of the performance of a 
power station of power system, it Ia also necessary to take 
Into consideration other factors which affect Ute technical and 
economic Indices, such as accidents, worsening of the technical 
condition of equipment, Insufficient conswnption of power by 
conswners, cbanges in conditions of power transfers. 

ljSf l UlUOUVI> ANV 'J'MCJUNIO.U. A.lJCOUNTJliiU (.ltllrORTIJ) 

§ ' '· In a power system and at power enterprises lndicea 
of the performance of equipment shall be recorded whicb are 
necessary for controlling the efficiency· of the perfonnance 
of equipment and for compiling technical reports. 

The management of power stations shall secure the con­
trol of the proper functioning of control measuring instru-

menta and of proper state of records, stt:ikin~ of steam and 
water balance and accounts of other techmcal mdices. 

§ ,a. Prescribed tecbnical accounting _<reports) shall be kept 
in power systems and at power enterpriSes. 

Power stations shall draw every day and mon~ reports 
rts ith an analysiS of the In the fixed volume. Everyday repo w th 

Indices for the previous 24 hours sh;lll be passed on ~ e 
chief engineer, shift engineers and chiefs of houses (sections) ,.. 
in the time selected by chief engineer. 

3 .. Regular discWISions with personnel of the r~nlts of 
work or duty shift, a house (section), the power station s~all 

b th hi. f engmn· er of the slalton 
be held in the order set Y e c e . . . . . ' 
at which experience of advanced shifts an~ tndivtduals ts pto­
pagated and short comings which were n~ticed are analysed. 

Positive experience shall be made known and spread. . 

~ Power systems and enterprises shall ~ub~it to the 
su::~ior organizations required periodical report~ wttlt ~ t~ch­
nlcal analysis of operation in accordance wtth wstructwns HI 

force. 



~ 1. Periodicity of overhaula and maintenance (major and 
runn.ing ~pairs) is specified by the present Rules taking into 
coruuderation the state of equipment. The scope and schedules 
of repairs of the main equipment are detPnnined by annual 
plans in accordance with § 858 - § 861. 

Calendar schedules of preventive teats of electrical equip­
ment and power station and network apparatus are approved 
by the chief engineer of a power station or electrical network. 

§ I 2 · . When carrying out overhauls the measures for Increa­
sing. the length of continuous operation of the equipment, im­
provtng technical and economical parameters and modernisation 
of the equipm~nt. 

§ 3- Repair of auxllio.ry mechanism directly connected 
with unite shall be carried out simulto.neously with the repairs 
of the latter, if there Is auxiliary mechanism capacity reserve it . . ' 
lS pennrtted to repair auxiliary mechanl.sma before the main 
unit is pat out of operation for overhaul. Repairs of the other 
auxiliary equipment (mechanisms, mazout facilities, water 
?upply) and railways, buildings, constructions and sanitary 
mstallatlons are carried out according to yearly plans approved 
by the management of a power station or network. · 

§ v 4-. Power stations shall be equipped with lifting gear and 
other mechanisms and necessary arrangements and tools to me­
chanize labour-consuming worka and to reduce the period of the 
equipment being idle during repairs. 

Compresaed air, acetylene oxygen pipelines and permanent 
electrical network for welding works shall be arranged. 

1'­
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§ · 5. The following preparatory measures shall be taken be· 
fore a unit is brought of operation for overhauling: 

a) A scope of works and financial eatimale are made 
(which is corrected after the unit is op~cd up and inspected) ; 

b) A schedule of carrying out the repair works is drawn 
up; 

c) A stock of materials and spare parts required are pre­
pared in accordance with the scope of work lists. 

d) Technical documentation for reconstruction worb 
planned for the period of overhauling shall be composed ancl 
approved; materials and equipment for implementation of these 
worka shall be repared; 

e) Tools appliances, load handing arrangements and lift­
Ing and transport mechanisms shall be completed and in good 
condition; 

f) Working places for repairs shall be prepared; the r•'­
pairs ground shall be planned and places of parte and details 
shall be indica ted. 

g) Maintenance groups shall be completed and instruc­
ted. 

§ 6.. Documentation on overhaula of the equipment shall 
be approved by chief engineer of a power station .:>r electrical 
network ; if the repairs are centralized, the documentation 
shall be coordinated with the responsible chief of the repair­
ing organization. 

~ 7. The equipment inslalleu at power stations and in net­
works, shall be vrovid"d with llplll'e parts and stock of male­
rials. 

Spare equipment and large spare assemblies for the unit.-3 
of similar type (spare high voltage electrical motors, rotor:i 
of turbines and generators, diaphragms, sets of turbine bladk. 
power transformer windings, cores of generator winding!l. 
exciter armatures etc) shall be kept under centralised mana­
gement for one or several power systems. 
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There must be an accurate account ·of spare and spare e­
quipment available at storehouses, shops IUld sections. lJets 
of spare parte and spare equipment shall be reviewed periodi­
cally by shop and section ~efe. 

§ 8 ~ When storing spare parte, spare equipment and ma­
terials, their safety from damage and proper uUJiaation accord­
Ing to their purpose shall be secure<j. 

Bricklog, thermal Insulating and other materials which 
loose their properties when moistened shall be kept lo roofed sto­
res or under tents. 

~ · ~ . Power stations shall have drawings nece66ary for or­
dering spare parte. 

~ • /o . Changes in construetion ot main equipment and chan­
ges of principal electric and thermal schemes, can be carried out 
only according to a project approved in an established order. 

§ 11. Wh~ repairing malo and auxiliary equipment, the re­
sults of centering and balancing, as well as values of all chime 
and other measurements which are necessitated by the wear and 
tear of parte and change of their conditions shall be registered 
in special sheets and data of worka fullfilled shall be put In a 
repairs register. 

§ 1:2.. ln the course of unit repairs, the chief of shop . or his 
d~puty, senior foreman and the man responsible for the work 
shall accept eeparate &66emblies 1111d amciliA.ry mP.chMiania, the 
n•puiftl or which wert flouhed. 

When the rotating mechimisms (mills, i.d fans, pumps, 
feeders, etc. are accepted by assemblies, they shall be inspect­
ed and tested running. ~paired assemblies a.re represented by 
the certificates of control clearances and measurements filled 
in and signed. 

§ \13 • Malo equipment of thermal and hydro power stations 
after · overhauls shall be accepted by a committee headed by 
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chief engineer of a power station, and after maintenance a com· 
mittee headed by chief of a shop. 

ln electrical networks the equipment after repairs is ac­
cepted at substations by chief, engineer or foremiUl of substll­
tion service or section, or chief of a substation; at transmission 
Jines chief engineer or foreman of T.L. service, repair centre Ol' 

section. 

§ 14 When taking over a unit 'after an overhaul, all the wo.rks 
enumerated in the list of scope of works, shall be checked, Ute 
quality of repairs shall be assessed preliminarily, appearance or 
the unit will be also inspected (insulation, cleanness, paint, pial­
form and railing condition, etc). 

The final assessment of the quality of the equipment over­
hauls will be given after the equipment has run on load for one 
month during this period, all necessary measurements and opera­
tion testa shall be made. 

§ 1$ . The main equipment of power stations and substation>~ 
after preliminary taking-over after repairs will be checked in 
operation during 24 hours. If there are no defects in its oper~<­
tion during this period, the equipment will be taken over for 
operation. If there are defects, the overhaul is not considered 
to be finished till tbe defects are eliminated and the unit is 
tested on load, during another 24 hours. 

§ ·16. AU the works carried out during an overhaul of main 
equipment are taken over according to the protocol with tech· 
nical documentation on repairs attached. Protocols with all sup­
plements shall be kept in equipment certificates. 



-$- TEORNICAL DOOU.IIlENTATlON. 

§ i. · Each power station and electrical network shall have 

a) Documents on aUiotting land for construction. 

b) Geological and hydrog~l~cal data on the territory 
with soU test results. 

c) Protocols with foundation erection with hole sections 

d) Certificates of examlnalton of buried structures and 
arrangements. 

e) General lay out of the territory with. all cons!.r\lction 
and underground facilities indicated. 

f) Approved technical project or project report with all 
subsequent changes supported with appropriate docu­
mentation. 

§ Z. Each power station anCi electrical network shall have.· 

a) Technical certifl~~~s- 9f. a .F.Qwer station and electrical 
network. 

b) Executive drawings of each unit and structure draw­
ings of all spare parts drawings. 

c) Executive JIChemeJI of priiQ.ary and .eecotldary electrical 
connections. 

d) Executive techologlcal schemes. 

e) Process and operation Instructions on equipment and 
T.L. servicing. 

§ 3. Books bound up and registered in Technical Inspection 
Otcice, altai! be kept for vessels and steam pipelines, operating 
under pressure, gears and load lifting mechanlsiDS. 

- 4...__ 
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§ ' .&.. Manufacturers plates with rated pnrametere shall be n va 
!able on the main units of power ·stations and substalil 
( boilers, turbines, generators, transformers, aa weU as, on cle< 
rica! motors and other auxiliary equipment). · 

~ 6 .. All main and aux.iliary units at power stations and su~ 
lations, parallel pipelines, b.b. systems and sections. as well ; 
steam and water fittings, gas pipeline and air pipeline damp¢ 
shall be enumerated. 

The main units shall have o~inal numbers, the awc.ilia 
ones shall have the number of the main unit with a letter (A,B 
etc). added. 

§ 6 • General schemes of technological sections ( electric c.­
nection schemes of power stations and substations, thern. 
schemes of power stations etc ) . and schemes of sep!lrate assc 
blies ( feed line schems etc ) . shall correspond to the fix 
settings and shall be revised at least once every two years. 

AU cllanges in units shall be registered in their schen 
and drawings immediately. 

Titles and enumeration in scheme shall correspond to 1 

real titles and enumeration. 

§ . :;:z, The schemes shall be hung out at con11picuous pia 
in the unit room. 

A set of corresponding schemes shall be kept with the sl 
dispatcher of a power system and network, the shift engin 
of a power station, a shift shief of every shop, section or t 

and at a chief of a substation. 

§ 8 . A complete set of original schemes, drawings, instruct! 
and other documents mentioned In Uti>:~ .c!Javlt:r, >lhlill 1,., k 
in technical archives of a plant and have the stamp < D< 
menta •· 

~ ~. The instructions for servtcmg the equipment sh1•ll 
made in accordance with standard instructions on oper;~l 

equirment, on the basis of Manufactors data and instructio 



operation and antiaoeident cll'Culara and other directions, opera· 
tion expierience of taking Into account local condltlons and the 
specific features of equipment; these instructions shall be appro-
ved by the chief engineer ot the enterpriee. · 

§ ~'J The following shall be stated in the Instructions for opera­
ting every Installation and for every job : 

a) Rights, duties and responsibilities of the se.rvicing per-
sonnel. · 

b) Order of servicing the equipment in time of normal 
operation and accidents. 

c) Order of admission for repairing the equipment. 

d) Measures to provide safety rules and anti-fire mea­
sures. 

§ 10. The instructions shall be revised at least once every 
three years taking into consideration all changes which were 
made in the schemes and equipment, newly issued circulars, 
standard instructions and other directions. 

All changes and addltiona are introduced in the instructions 
immediately; : workers who m.ust know these instructions are 
informed. ' 

§ •fl .. A list of the instructions required for every shop, substa­
tion and section, shall be made at every power station, dispat­
ching office, in electrical network; all working' pla.ces shall be 
provided with lnab'w:tlona. 

§ ,12 •. The following operation documentation according to the 
established form shall be kept at every power station, in elec·· 
trlcal networks, and at dispatching centres. 

Chief engineer of a power station or shift dispatcher of 
electrical network shall have : 

a) Operation register-to write down all changes in the 
schemes state, working conditions and defects of the 
equipment as well as operative directions and oroers of 
superior technical' personnel in chronological oroer. 
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b) Application book for repairs and stoppage of the main 
equipment. 

c) A book for taking equipment out of operation for which 
repairs dispatcher's permission is not required. 

d) A book of directions - to write down directions of 
superior technical personn_el, which are to be applied 
permanently or for over 24 hours. 

e) Daily operative or mimic schemes of electrical connec­
tions and pipelines. 

f) Relay protections an4 automatics register ( for net­
works ). 

g) Chart of relay protection and automatics settings {fvr 
networks ). 

h) Defects and equipment disturbance register ( for neL­
works ). 

I) a register of trippings, earth faults and overcurrcnt 
protection operation ( for networks ) . 

Chiefs of shop or a section shifts at power stations and 
shift engineers of substations shall have : 

a) Operative register-to write down in chronologiacl order 
all operations, switcbings and other works carried out 
for a shift as well as automatic trippings, automation 
and protection operation, placing and removing eut·­
things for repairs or blind flanges, damage or abnormal 
operation of equipment and operative dire<:tions and 
instructions received from superior technical personnel. 

b) A book of orders-to write down the orders of supetior 
technical personnel, which are to be applied permanently 
or for over 24 hours. 

c) Register of defects and equipment disturbances-to write 
~ down defects and equipment disturbances found during 

the shift, which cannot be removed by the shift. 

d) Daily operative or mimic scheme of electrical connec­
tions ( for electric shops ) . 

, 
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e) Register for relay 'protection, automatics and teleme­
c.hanlcs ( for electric shops and substations ) . 

f) Relay protection and automatics settings chart ( for 
electric shops and substations ) . 

g) Register of tripplngs, earth faults and operation of 
overvoitage protection for power station electrical shops 
and substations. 

The shl!t dispatcher of a · power system shall have 

a) Operative register. ' . 
b) A register of applications for maintenance of equip­

ment under the dispatcher's control. 

c) A register of Information on accidents and disturbances 
( Including telemechanlca arrangements· ). ·· . . . 

d) Relay protections and au tom tics register. . . 

e) Chart of relay protection and automatics settings. 

f) Book of orders. · 

g) Operative or mimic schemes of electric connections of 
a power system. · · · . . . . 

§ /3. rn· power station shops, control board and dispatcher cen­
tres round-the clock rt>giateru accor<ilng to the established forma 
sbali .. be kept: . ' , 

~ tq. Operative documentation .shall be looked through by supe­
rior technical personnel every day and all necessary measures 
to remove defects and abnormalities found In the equipment 
operation and personnel work shall be taken. 

. '! .• ' ~ .... :, .. 
. . 

' ... 
·• . .. 

·.' 
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§ , 1 . In every power system dispatching of the Interconnect­
ed operation of power statlona (Including those belonging to con­
sumers) is exercised by means of twenty-four-hour dispatching 
control. The dispatching aims at ! 

a) Fulfillment of state plane for power generation and 
transmission and power supply to consumers, maximum 
economy In operation of a power system as a. whole, 
while making the most efficient use of fuel and hydro­
resources; 

b) Uninterrupted power sppP.lY of consumers and reliable 
operation of both the whole unified power system 
and its Individual parte; 

c) Maintaining quality of power - frequency and volt­
age; according to the established standards . ..., 

§ :2. Operating conditloDB of power stations, substations and 
transmission lines a.re to be determined according to the requi­
rements of the operating conditions of the power system a.s a 
whole considering technological features of individual power 
stations belonging to the system. 

§ .3. The unified power system (UPS) sha.U have a central 
dispatching service (COS) which is responsible for : 

a) Twenty-fOUl'·bout• opera.ting control over coordina.ted 
interconnected operation of the Individual power sys· 
terns belonging to the Unified power system, which 
insures covering planned load schedules, uninterrupted 
supply of the consumers, appropriate power quality 
and economical operation of the whole Unitied power 
system; 

- ---

· b) Elaboration of operating conditions of the unified po­
wer system, determination of normal electrical sheme~ 
in the networks of intersystem importance and, if ne­
cessary, intersystem power transfers, as well DB fixing 
the order of frequency and voltage regulation, opera· 
tion of the relay protections alld elimination of acci­
dents. 

I ~ · Operating conditions of Individual power systems shall 
be determined by the requirements of the operating conditions 
of the Unified power system and considering features of each 
power system and transmitting capacities of Intersystem con­
nections. 

* S. 'fhe framework of tho unified power system dispatch­
.ing service shall be determined taking into account the com­
·plexlty and administrative division of the system (UPS) capa­
cities of interconnections and the scope of operating work in 
order to insure a quick and effective operating control. Beside 
the Central dispatching service the Unified power system may 
have local dispatching services (e.g. District dispatching office 
(000). nelwork dispatching office (NDO) and city network dis­
patching officelr 

§ ,6 · . The Central dispatching service exercises its operation­
al functions through the dispatching offices directly subordi­
nate to It and through other dispatching offices of Individual 
power systems as well a.s through the personnel of the power 
acbemes under the CDS operating -control 

The Central dispatching service acts on the basis of the 
regulations approved by thP. Egyptian llllectriclty Corpo111Uou. 

~ ' :f ·. The Central dispatching service of the Unified power 
. system has a Central dispatching office (CDO) equipped with a 
'· c_onlrol board, and necessary means of dispatching communicll,­

tton and tel.,mechanics. The ( CDO) operating personnel i>1 on du-
ty twenty four hours a day. 

The Central dispatching service sha.ll have an operating 
conditions group provided with necessary a.nalvaers and com-
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puters as well as relay protection and automatics, and com­
munication and telemechanica groups. 

~ : .·. 
~ ?. The district power system shift dispatcher (DDO) dur­
ing his shift is an operating chief of the power system. All 
main equipment of the power system securing power genera­
tion, transmission and distribution is under his supervision. 

All the equipment, operations on which require coordinat­
ed actions of the shift personnel B!ld agreed change~~ in the re­
lay protections and automatics of several projects shall be un­
der the power system. dispatcher's .operating control. 

Power stations of small capacities may be placed under 
operating control of a network or main substation. 

List of the equipment being under the DD.O di11patcher's 
operating control and supervision and of the equipment being 
under local operating control is approved by the Di~tor Ge-
neral of the Central Dispatching Service. · · ' ' 

* 3 . The ( CDO) shift dispatcher during his shift is opera­
ling chief of the (UPS) and has under his supervision: aggre­
gate available capacity, reserve of the po·Ner systems, the most 
powerful power stations and transmission lines of intersystem 
importance. The biggest power stations or intersystem impor­
tance and important intersystem trans~ion lines may be un­
der ?perating c9ntrol of .th~ (CD!)). 

A list. of the power stations and transmission lines being 
under lhe (CDO) operating t:ontrol and supervision is approved 
by the Director General of the (CD!'\), 

~ :1o. No element of the equipment being under the (CDOJ dis­
patcher's operating control or supervision may be taken out of 
service or reserVe without the dispatcher's .permission except 
in case when there iS an evident danger to the personnel or the 
equip.men~ 

§ · 1 f H The dispatcher.' shall give all instruction:s to the· shift 
operating pers.onnel directly .subordinate to him. . ~- ... ·: :, 

- 3 ;z-

§ 12. The dispatcher's instructions shall be fulfilled imme­
diately and unconditionally, except those which expo..~e to dan­
ger the personnel or the equipment. 

Responsibility for a groundless delay in fulfilling the dis­
patcher's instructions is put upon the persons who failed to 
follow the instructions and upon the cb iefs of power scheme~ 
who gave their sanctions not to fulfill the instructions. 

§ . 13. All instructions of the director or chief engineer of th~ 
power station or network as well as instructions of the power 
system chiefs on questions being in the dispatcher's competen­
ce ali.all be fulfilled by the operating personnel after obtaining 
the permission of the competent dispatcher. 

WORKING OUT OPEitATING CONDITIONS Of> !'OWER S l'STt:31. 

§ 1/r . When working out power system operating condition:; 
the CD• shall draw up : 

a) Yearly schedule of power system daily load maxi­
mums; 

b) Power stations available capacity schedul (taking in­
to account seasonal changes in this capacity), 

c) Programme of overhauls of main equipment (taking 
into consideration the necessity of covering daily load 
maximums and of providing reserve capacities in the·­
power system). 

d) Yearly_ power balances and daily maximum covcrin)! 
schedules. 

e) Calculations of active and reactive power flows dis tri­
bution in networks and of voltage levels in main point>~ 
of power systems for maximum periods, summer t iuw 
and, if necessary, for flood periods at hydropower 
stations. 

f) Schemes of power system electrical connections a11d 
schemes of electrical connections for power station; 
and substations having many incoming a nd outgoin!' 
lines. 



g) Dally dispatching echedules of active load and spinn­
ing resenre for power system and individual power 
stations, 

h) Tables of economical load distribution among power 
stations. 

§ 15. The yearly plan of overhauls is approved by the Chair­
man of the Corporation two montlis before the beginning of 

·the year. 

In the power systems belonging to the Unified Power 
System, the yearly calend$r schedules for repairs of the main 
equipment of the po!V~r , etatlol!a as well as the transmission 
lines and substations being under the CDS dispatcher's operat­
ing control or supervjsion, an; approved by the chiefs of the 
UPS and the. CDS one month before the beginning of the year. 

It is prohibited to introduce any changes into the approved 
schedules of overhauls affecting the magnitude of the capaci­
ties being under repair. without ,permission of the CDS. 

~ 16. The. monthly scl!edules for overhauls and current re­
pairs of m~in equipwent ' tn the power systems and networks 
sqall be drawn up by the central dispatching senrlce (CDS) un 
the basis or the yearly plans for current repairs taking Into 

·account the standards · of periodicity and duration of stoppage 
· ot the equipment for current repairs. 

The monthly pi1U18 of main equipment overhauls are ap­
proved by the Head ·of the Power System and communicated 
to the power stations not later than the 25 th. of the previous 
month. 

In the Unified power system the monthly plans of main 
equipment overhauls are approved by the CDS before the 25th. 

. of the previous month. 

§ 1i'· The Central Dispatching Service works out operating 
conditions of the Unified Power System on the basis of the 
data given by the individual power systenl8. 

When wQfking out . operating conditiolle, the CDS shall 
draw up: 

3J 

a) Yearly schedule of daily load maximum for the UPS. 

b) UPS available capacity schedule (taking into account 
seasonal changes in this capacity). 

c) Programme of overhauls on main equipment of power 
systems insuring coordination of · overhaul schedules 
for individual power systems (laking: into considera­
tion possible power interchange and distribution of 
reserves). 

d) Yearly power balances and daily maximum coveting 
schedules ( taklng into account approved overhaul sche­
dules of power systems); 

e) Calculations of voltage levels in main points of th~ 
UPS and active and reactive power distribution among 
the power systems for yearly maximum period, for 
summer time and, if necessary, for flood period a~ 
hydro-power stations; 

f ) Scheme of electrical connections for the UPS main 
transmission system; 

g) Dispatching daily schedules of active load and spin­
ning reserve in the UPS and individual power system.~. 

h) Tables of economical load distribution among the 
power system; 

SCJIEME OF POWEit SYSTEal ELECTRICAL OONNECTIONS 

I 18- In every power system a normal scheme of electrical 
connections shall be worked out and approved by the CDS Di­
rector Gi!neral on the basis of power flow calculations and 
checkl.ng rejiability of the power system and its individual 
elements. 

§ ' I~. The schemes of electrical connections for next day is 
specified by the district dispatching office (DDO) on the ba­
sis of given operating conditions and approved awlications 
for disconnection of the equipment and is approved by the ~ 
district dispatching office (DDO) chief dispatcher. 

~ .20. The power system scheme and operating conditions as 
well as relay protections and automatics shall secure : 



a) Preservation of power system stabllity after clearing 
of short-circuits or tripping of the powerful generator, 
transformer or transmission line; in the cases whe!l 
asynch~onous running is permitted for a short period 
successfull resynchronization shall be insured. 

b) Conformity of short-circuit levels with the equipment 
installed at power stations and in networks. 

~ 2 .' . Maximum permissible loads of the equipment and 
t ransmission lines shall be determined and revised periodically 
by the CDS and the relay protection service in accordance 
with the operating conditions and ad~ustment of the relay pro· 
tections. 

§ /.1. The UPS dispatching daily load 
the spinning and cold reserve schedules 
stations shall be approved by central 
!CDS) director general. 

schedules as well as 
for individual power 
dispatching service 

The dispatching active load schedules shall be given to 
the systems and stations in the terms defined by the local ins­
tructions.: 

§ ' 2.•. When giVIng load schedules to the hydro-power sta­
tions one shall secure the moat advantageous operating con· 
d;tions of the unified power system UPS as a whole, while 
satisfying the following conditions: 

a) Discharge of planned quantity of water (basing on the 
available water flow and utilization of 13torage lake). 

b) Demands of other branches of national econo· 
my (ir rigation, navigation and f ish breeding) in secor· 
dance with interdepartment agreements. 

c) Covering of power system load maximum. 

~ 1 ~.. The power stations must follow the given dispatching 
schedule of load and spinning reserve and the power stations, ta­
king part in regulation of frequency and power, shall keep to 

the given limits of regulation. The power station personnel shall 
immediately inform the power system dispatcher of forced 
deviations from the given schedule. 

§ '2'>. At the request of the Jlowcr ~ystem dispatcher the Ill•· 
wer stations s hall raise load up to the value of full available 
capacity or to reduce it to the technical minimum. Speed ot 
raise and reduction of load in normal and emergency condi­
tions, time required for starting U>e units, and minimum 
loads of the equipment, shall be approved by the power system 
chief engineer. 

§ Z.l. It i.e forbidden to operate the units at the thcnnnl po­
wer stations with limiters when it is not specially requested 
by the dispatching district office (000). or, in the Unified l'o· 
wer system, - by the Central Dispatching Office. (COO) 

At the bydro-electrc power stations operation of U>c hy· 
draulic units with limiters is permitted with the consent or 
the power system dispatcher in the cases mentioned in § 456. 

§ 27. When the power system operating conditions deviate 
from the planned ones, the power system dispatcher may chan· 
ge the load of '' power station in accordance with the economy 
requirements or for other reasons. 

FREQUENCY RW ULJ\'fiON 

§ 29. In the power systems frequency shall be constant.ly 
maintained at a level of 50 c.p.s. with devintions not mot·c thuu 
+ 0.2 c.J\S. The power system dispatcher shall control the uur­
mal frequency by the frequency meters at the COO or DDO. 

§ 2 9. When frequency in the power system drops below th~ 
limits state<l above, Ute power system dispatcher should u!lc 
available power reserves. 

If the frequency in the power system continues to dtop. 
while all available power reserves have been used up, the po· 
wer system dispatcher shall immediately secure restoration 



of 11ormal frequency by limiting or shedding the consumers in 
accordance with the instructiol18 on frequency regulation ap· 
proved by the power system chief engineer. In the UPS, the 
instructions on frequency regulation are approved by the CDS. 

* ." _.,. The dispatchers of the power systems and the UPS as 
well as the shift engineers of all power stations are equally 
respo118ible for maintaining the nonnal frequency. The respon· 
sibility for timely unloading of the power system is put upon 
the dispatching service, the Central dispatching office (CDO) 
end the network dispatching office (NDO). 

§ 31. To prevent the spread of an accident, reaulting from 
a sudden frequency drop caused by a loss of capacity, the dis· 
patching offices of every power system (in the UPS on agree­
ment with the Cl)S) sh~ fix ij;Je following: 

a) Loads, connected to, and settings of, frequency lead 
shedding devices in the power system, distribution of 
the.se devices In Individual parta of the system taking 
into account local power balances liB well as loads and 
settings of automatic recloser8. 

b} Distributions. of devices that start automatically lUiits 
of hydrQelectric ll~tiQliS at f.requepcy· d,J;OPII anp their 
settings; · 

Regardless of availability · of the frequency load shedding 
devices, every power system should have a schedule of emer­
gency limita-tions and disconnectiol18 of the oonaumtll'B appro­
ved by the power system chief engineer. 
.· 

VOLTAOm DI!IOULATION 

§ ·31. Voltage in the control points of the power system 
shall be maintained in accordance with given levels so as to 
provide the consummers with noi'!Dal voltage. 

When determining voltage levels and drawing u~ voltage 
schedules with Indication of penn!sslble deviations, account 
shall be taken of all regulation p088lbilltles. 

If the deviations go beyQlld the limits set II\ the ~hedule, 

I 

I 

the power system dispatcher shall take measures to resto1·e 
normal voltage level. 

~ .3 3. The voltage schedules shall be given to all the subst.a· 
tiona having synchronous condensers or transformers with on· 
load tap-changers and to the power stations having local con· 
sumers. The schedule shall indicate the upper and lower per· 
rnissible limits of voltage at val'ious hours of the da,YI 

§ ;34 . The voltage schedules shall be drawn up at least once 
every three !liOnths and approved by central dispatching scr· 
vice director general. 

The shift personnel shall follow these schedules. 

§ 3 5. The Central dispatching set•vice shall exercise a daily 
control of voltage level in the system by checking voltages in 
~he control points and at all stations and substations to which 
the schedules have been given. 

It shall also control positions of tap-changers of transfor­
mers at power stations and substations and correct handling 
of reactive power of generators and condensers. 

§ 36. For the control points, power stations and substation·> 
with synchronous condensers controlled by the power sy~tr:ra 

dispatcher, the lower limits shall be set for emergency voltage 
rf'd!rt~tion, w"ich d('{'Pndo on the power system ~tcndy-slate 

stability. 

Jf the voltage there drops to the fixed limit, tbe person· 
net of the power stations and substations with synchronvus 
condensers must maintain the voltage on their own, overload· 
ing the generators and condensers ~ (502); and the powe1· sy, . 
tcm dispatcher :;hall imrnedia.lely take measures tu duHir,ato 
reactive power deficit by limiting or shedding, if necessary, the 
consumers in accordance with the instructions approved !JY 
thP nowP.r AVRtPm ~hjp_f (l!nP'inPPr 



$ WITHDRAWAL OF EQUIP bU:l'IT FRO~I OP ERATION OR RESER\'E. 

~ 1. In order to withdraw the equipment from operation or 
reserve for repair or a test, an operat ing application shall be 
sent to the competent dispatching district of fice (DDO) irrea· 
pecti ve of availability of an approved plan. The application 
shall be signed by the power station or network chief engineer. 

Applicatiop for withdrawal of the equipment being under 
operating control or supervision of the CDO from operation or 
reserve for repair sball be awt to the CDO. ... .) ' "'" .. 

Terms for sending the applications and their approval aN 
fixed in the power systems by the dispatching services and in 
the UPS by the CDS. 

§ 2 Application for carrying out tests and withdrawal of th~ 
equipment from operation or reserve involving complicated swit­
ching operations or significant changes in the power system 
operating conditions, sbaU be sent to the district dispatching 
office (DDO) or the CDS (respectively) three days before the 
beginning of the test (works). 

Complex tests are carried out in accordance with the pro· 
grammes agreed with the dispatching office. The programmes 
are approved by the districts despatching office ( DDO ) chief 
dispatcher and in the UPS by the CDO. 

On transmission lines and switchgear, the works which do 
not require de-energizing may be carried out without applica­
tions to the power system shift dispatcher. 

~ J ·. In extraordinary cases the operating applications for 
emergency repair or repairs, not provided for by the plan, may 
be sent at any time of the day directly to the power system 
(DDO) dispatcher, and for equipment being under control and 
supervision of the CDO to the CDO dispatcher, The dispatcher 
has the right to permit the repair only within the period of 
his shift taking rcspon~ibihty for it upou ltiutSl:lf. 

Permission for a longer period shall be given by the chief 
disoatcher. 

I 

I 

\ 
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§ .A . Permission for withdrawing the main equipment of power 
stations and main transmission lines for major overhauls i:> 
~iven by the Power system DDO chief dispatcher on the basis 
of the approved monthly programme of repairs. 

In the Unified Power System permission for withdrawal 
of the power stations and transmission Jines equipment, bein;; 
under control or supervision of the CDS, for overhauls is given 
by the CDO dispatcher. 

~ 5. Time of the equipment being under repair whi~b is definer! 
and permitted by the dispatching office is counted from th~ 

moment of disconnection of the equipment till the moment t>f 
its reconnection or put ting into reser·ve. 

· The time spent for withdrawal of the equipment for rcpuir 
or bringing it back into operation from repair as well as the 
time spent for starting the boilers and turbines is included in 
the time as permitted after the application has been accept<><!. 

If, for any reason, the equipment supposed to be dis::on· 
nected was not disconnected by the tiine fixed, the time given 
for r·epair is reduced correspondingly, while the lime of r·ccon­
nection is not changed. Extension of the repair t ime may lw 
permitted by· the power system ( DDO ) chitf dispatcher, and 
for repairs approved by the CDS by the CDO chief dispatcher. 

~ £. Irrespective of availability of an approved application 
the equipment may be withdrawan from operation or reserve 
and tested only with the power system ( UPS ) dispatcher's 
permission given immediately before the withdrawal of the rquip­
ment from operation and reserve or before the tests . 

~ e"7 • 'l'he dispatcher shall admit the personnel to II'Ot"k anti 
permit them to reconnect the equipment of the power stution~ 
and networks being under the power system (UPS) dispatcher·"s 
control and supervision in accordance with the safety rulrs. 

~ -.S • The personnel of the power ~t."ltions and nctwor k~ h:w · 
no right to make switching operations and tests on. or to l'hanj!•· 
the settings of, the relay protections and aulornalics hcin~; und" ' 
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supervision of the power eyatem ( UPS ) dispatcher or network 
dispatcher without the dispatcher's permission. 

These operations shall be done in accordance with an appli­
cation of the relay protection service or in connection with appli­
cation for disconnection or connection of power equipment preli­
minarily prepared and worked up by the local relay protection 
service of the corresponding power project. 

For the relay protections being under operating supervi­
sion of the power system ( UPS ) dispatcher the above applica­
tions shall be approved by both the corresponding dispatching 
service and the Central relay protection service. 

§ 9, .. The power system ( UPS ) dJspatcher shall, while chan­
ging the scheme of electrical COIUiectlons, keep the relay protec• 
tiona adjusted in accordance with the inst.ructlona of tt~e Central 
relay protection service. 

ORDEll OF ELJ~UNATlNG ACCIDENTS lN POWER SYSTEM 

§ lo • Elimination of accidents affecting operation of the power 
system shall be directed by the power system ( DDO ) dispat-
Cher. · ... 

In the ca.aee when it affects the UPS operation, the accident 
is eliminated under the COO dispatcher's direction. 

§ /1.. Distribution of functions ·among the (COOl dJspatcher, 
power syatems ( DDO ) dlspachera and operating personnel 
of the power stations and networks In elimination of accidents 
><hllll be strictly regulated by the dispatching Instructions on 
elimination ot accidents. In order to speeq up elimination of 
an accident the local personnel shall be given maximum pos~~ible 
Jndependance. 

§ 12. When eUminating an accident, it Is permitted to energi?e 
a deenergized substation or part of network Immediately without 
any notice. 



BOILER P LANTS 

~ :J. . Oollcrs s h.a ll be equipped with : 

~ J HJowing a nd other mechanized arrangement with 
remote control to keep heating surface from the gas side 
in tile state of cleanliness , when using fuels, producing 
dense sticking deposits on the heating convection sur· 
face, the surfaces shall be cleaned with shots or other 
means. When shot cleaning is used, measures shall be 
taken to protect the economizer tube from damage 
caused by the shots falling down. For boilers with a 
cape.city of 50 tons per hour and more, arrangements 
for· cleaning external heating surfaces shall be auto· 
matically controlled in all operations, carried out after 
the arrangements have been put into operation. 

t>J Arrangements for taking samples of feed and boiler 
water, and superheater syeam. 

c) Arrangements for taking samples of unbumt fuel from 
ti1e flue gases (when operating on coal). 

d) Observation holes and poke holes with doors which 
~IMP tightly and reliably. 

e) Systems or stairs and platforms providing access to 
a.ll elements requiring servicing and systematic inspec· 
t ion, e.g. to tile fi ttings, ga tes, dampers, primary ins· 
t ruments of thermal control and automatics. Arrange­
ments for cleaning external heating s urfaces ; stairs 
and pla tforms shall meet the requirements of the sa· 
fety rules . 

~ .'? . Newly commissioned boilers shall be adj usted for : 

a l General and separate washing of s uperheaters ; on the 

line of water supply for cleaning, fillings and flange 
connection shall be erected enabling the line to be clo· 
sed before starling the boiler. 

b) Conservat ion . 

.c) For acid-alkaline washing (for boilers with a pressure 
of 100 ala and higher); 

Good access shall be arranged to low collcc:lvt·s <tf >;U J"'t'· 
heaters and water economizer for interna l insepclion and 
cleaning. 

Adequate equipment (tanks, pumps cte.J, passages 11nd 
arrangements for neutralizing tile washing \l·aler. whi(·h is el lA· 
charged, shall be provided in the boiler mom fur add·:liknliru• 
washing. 

§ 3. Boilers with natural circulation shall be C(Juipped with 
the following arrangements : 

a) For contlnious blow down from the drum sc~tion with 
the biggest salt concentration or from cyclone; 

b) For periodical blow down from lower points of the boi­
ler; 

c) For blow down of the lust .collectors in the steam path 
and superheaters ; 

d) F or emergency discharges of water from under the 
drum upper level while it is being rcfcd. 

Two valves shall be installed consecutively on every blow­
down line, and , Afl~r blnwdown valves on ti1e main ring (collec· 
loa) , limiting wnnhcrn ore lnotallod. 

Jn the thermal scheme of the power station, complete uti· 
IJza tlon of blow-down steam and maximum use of blowdown 
water and Its heat, as well as of steam for blowing down sup<',.· 
heaters and steam pipeline when starting the boiler. shall be 
provi!led. 

§ "4. Boilers with lower drums ~hall be P.rJ Hippcd v:i lh " str;utn 
heating device, stopping and rev~rsc valves shal l IJc insta\lcrl 
on the line through whlch steam is supplied to i t. 



~ :- llnilt·rs with natural circulation sbalJ be equipped wilh 
'" r rrr;:•·rru•uts placed inside the boiler, providing normal quali­
ty .. r slc:uu when proper quality of feed water and fixed scope 
r•f blrnl'(lown are maintained. 

~ I) . Hnili•r·s witl1 a pressure of 30 ala and higher, shall have 
:u r:mJ:~ureuts for regulaliou of superheated steam temperature 

~ ( . Admixtures shall be added and measures shall be taken 
aga inst corrosion at boilet·s where sulphurous mazouts are used. 

l -" • When chamber method of burning fuel is used, furnace 
an•l ga~ pipelines shall have explosion reilef safety valves ercc­
lcr l iu tlreir highest point. Valves shall have brnnchings so that 
l~·~sibility of accidents is excluded. 

~ j . Induced and forced draft fans shall have arrangements 
~" that their output can be regulated. Regulation with thrott le 
"'""fJer·s is prohibited. 

~ 1o . Induced draft fans in boilers, where pulverized fuel Ia 
u~rd, shall be protected against wear and tear. 

~ i! - When boiler has several Induced draft fans operating 
in parallel, a uniform air supply to a ll section of the air pre­
heater with any number of fans In operation, shall be secured. 
'!'be air flow thl'Ough a fan which is out of operation fan shu ll 
be prevented. 

When a boiler has several i.d. f:ln npornting In parallul uni 
fvrnr, suction of gases in the entire width of the unit with any 
uumber of opernting i.d. fnns s hall be secured. Gas (low through 
"" i.d. fan which is not in service shall be prevented. . . • 

t 12. External surfaces of the boiler, pulverized fuel prepara­
ti<ur plauts and boiler room auxiliary equipment s hall have ther­
ma l insulation. Maximum temperature of externa l surfaceS of 
boiler plnnt bricking shall bt' specified on the basis of special 
norms. 

~H 
control 

a) 

b) 

c) 

ll d the builr·r· or uu it The followhrg shall be insta c on 
board to regulate:-

Amount of duel delivered to the furnace. 

f 1 BUJlplJed by f. d. fans n nd nrnount Draft, amount o a r , . c ·he-
of primary air supplied to the mrlls (rn cnsc o st 

mea with direct blowlng-in) . 

• 1 and secondary Steam temperature after the pr mary 
superheaters, and ufter separate stages of the super­
heaters when necessary. 

Amount of feed water. 

l ll be inslalle.tl on the boiler or § 1/.r. The following means li ta . 
unit control board to control : 

A) 

b) 

c) 

d) 
e) 

f) 

Main steam damper. 

f . d f d and •1rimary air fans. Starting and stoppage o '· ·• · · ' 
(In case of two or more s imilar arrangements). 

Valves for blow down of superheater. 

Valves for emergency water discharge from the drum. 

One or. two impulse safety valves for exploding them 
10 case· of non-operation. 

(f. · ) throttle valves, Closln gate before starting mng . . 
quick g acting fuel closing gate by-~ass valves at lrmtt · 
mg wnshcrs to feed boilers at firr~gs and emergency 
discharge valves (for concurrent botlers). 

l r t I f the following- reg-ulation means shall be f :1 . The con ro o 
made from the boiler servicing platform;. 

Amount of primary a nd secondary air supplic~ to each 
a ) . 1. d to every zone of the charn gr.rlc. burner, or a1r aupp te 

b) Air temperature at air preheater inlets. 

c) Valve of boiler continuous blow down. 

< j 6- All boiler control means shall have <ksignations 
~heir purpose and position indicators. 

staling 
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· t:t. Boilers shall be equipped with continuously operating 
ind icating control-measuring instrumentes installed on the 
control board of a boiler or unit to measure : 

a l Pressure iu the steam part of the boiler drum and be­
fore t he closing orgnn at the outlet of the concurrent 
boiler·, U1e instrument shall have a red line on the 
points of the scale, indicating the highest pres.qure 
which is permitted. 

b) Water level in the drum. 

<: ) Feed water vrcssure before regulating organs, on sin­
gle-boiler single-turbine units feed water .pressure is 
measured in the collector after feed pump. 

d) Boiler steam output and feed water consumption. 

e) Steam temperature on each steam pipeline after the 
primary and secondary superheaters. 

f) Vacuum in the top part of each furnace. 

gl Gas temperature after the last boiler heating surface. 

h) Content of 02 or C02 in the flue gas pass with tem­
perature of not more than 600 -c. 

i) Liquid or gaseous fuel pressure after regulating valves. 

Superheated steam temperature in paralfel steam pipelines, 
may be measured with one indicating instrument with a ro­
tary swit.r.h. The same goes for measuring the other valves in 
parallel gas pipelines from both sides of the boiler. 

~ .1 Z, Boilers shall be equipped with following indicating 
control measuring instruments installed on the boiler or un it 
control board operating on the «On-call. principle with the help 
of switches or other means, to measure:-

a) Steam temperature before and after regulating devi­
ces. 

b) Water consumption per each direct contact desuper­
heater. 

. 
j 
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c) Gas temperature in the. reversing chamber. 

d) Water level in the measuring starting device in con­
current boilers (starting on changing parameters). 

e) Pressure of primary air in the main box. 

f) Draft in the air preheater or measuring devices at the 
suction of every f. d. fan. 

g) Vacuum before ash catchers and i.d. fans. when the 
boiler is controlled from the central thermal board or 
from the unit board. The instruments indicating va­
cuum before ash catchet"S and i. d. fans can be instal­
led on the board near the boiler. 

h) Current of i. d., f. d. and primary air fan and pluveri­
zed fuel feeder motors. 

§ ·i J.. Boilers shall be equipped with control measu r ing ins· 
truments installed on the main servicing platform, on separa te 
boiler elements or on control board near the boiler to measure:· 

a) Super)leatera steam temperature at loop outlets, mea­
sured by surface thermocouples, as well as outlets o( 
the loops in the outlet part of screen superheaters. 
Thermocouples shall be installed at each front loop 
with a s'(lacing of one meter and on every screen. Ther· 
mocouples shall be installed on the first boiler of every 
new type (at every power station) with a superheated 
steam temperature of 510 ·c and higher. 

b) prum wall tcmpcrnturc in 6 poinlo in u high )JI'Oooure 
~ollor. 

c) Gas temperature before the air preheater (for boilet"S 
using solid fuel), as well as air temperature in the air 
preheater Inlet and outlet. 

d) Gas pressure in each branching from the gas pipeline 
to the boiler after the regulating gate and the cham­
ber of each gas burner. 

e) Consumption of water supplied to the surface desuper- · 
heater. 

1 
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g) 

hl 

i) 

k) 

I) 

m) 

n) 

o) 

Steam temperature at the outlet of each stage 9( the 
sten rn su pcrhcaters as well as before and after the 
water economizer (only bushings are installed to ena­
ble periodic measurement to be made). 

Primary and secondary air pressure before each bur­
ncr. 

1-lazout pressure and temperature in each branching 
from the mains to the boiler (bushings are installed to 
measure the temperature). 

Pr~ssut-e of steam used for mazout dispersion. 

Pulverized fuel temperature In the Intermediate bun­
ker (for exrloslve fuels). 

Air pressure before each zone of chain grate. 

W11ter level In the clean ~ectlon of the drum (with one 
upJler water Indicating Instrument a control one) and 
in each salt section of the boiler drum with stage eva­
poration, level indicators are connected through Inde­
pendent stubs specially arranged for this purpose, be· 
sides, each boiler shall have two Independent lowered 
wnter-level indicators, connected to the clean section 
of the drum, one of them shall be hydraulic. When 
cyclones are arranged, installation of water indicaling 
instruments on them is not obligatory. 

Water level in Ute measuring vessels for concurrellt 
boilcl'l! opct·:tting with steam washing. 

Qua lily of saturated steam for periodical analyses of 
boilco·s with surface desuperheater (sampling pointa 
only s hall be provided). 

., 0. Boilers with an output of 20 t/h and higher shall be 
equipped with self-recording instruments to measure:-

a l Steam pressure after the steam superheater (before 
the throttle organ of steam-meter). 

b) Steam consumption after the primary steam super­
heater. 

c) 

d) 

.. 

e) 

f) 

g) 

h) 

i) 

j) 

kl 

I) 

I) 
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Feed water consumption. 

Steam temperature in each pipeline after the primary 
steam superheater (for boilers with a steam tempera­
ture of 400 •c and higher) as well 11s in each pipeline 
after the secondary superheater. 

Temperature of gases after the last heating surface of 
a boller unit. 

Feed water temperature, when a group of boilers is fed 
from one source, measuring of the feed water tempe­
rature can be done on the main feeding pij>eline with 
011e self recording instrument installed. 

02 or C02 content in flue gas paSJ? with a tempera Ltll'c 
of not more than 600 ·c 
Salt content in superheated steam of boilers, having 
deeuperheaters of direct and indirect con tact types. 

Salt content of the feed water in concurrent boilers. 
Salt content of tbe water supplied to direct cont;•ct de· 
superheaters. 

Salt content of the boiler water (at boilers where stage 
evaporation is not avai lable and chemic;tlly to·~atcd 

water Ot\ the boilers). 

water level in the boiler drum. 

Gas consumption on the gas pipeline of e;u·h boiler. 
For boilers with an output of under 20 t h, gas con­
sumption can be calculated for the boiler as a whol~ 
or for a group of three to four boilers. 

All self. recording consumption measuring instrument!! 
snail be equipped with counters. 

When self-recording instruments have an inclicating scale, 
installation of separate indicating instruments to mcasua·c the 
same values is not required, provided self-recording instnomcnls 
are installed on the boiler control board. 

~ :21. Counters for measuring mnzont consumption shall be 
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Installed at boilers with an output of 110 t /b and higher. For 
boilers with an output of under 110 t /h, the measurement of 
mazout consumption can be done for a boiler room as a whole 
or for a group of three to four boilers. In case of installation 
of burners, regulated by drainage, a counter shall be installed 
at the drainage line. 

At boilers where mazout is used as a firing fuel, consum­
ption from each tank is used to calculate the total consumption. 

§ ~. Boilers shall be equipped with the following automatic 
regulators : 

a) Of feeding. 

b) Draft and burning process for boilers with chamber 
combustion. 

c) Steam temperature after the primary desuperheater 
(for boilers with steam temperature of 400 ·c and higher) 

and after the secondary superhearters, and after their 
separate stages, when necessary. 

When different kinds of fuel are bumt in the boiler (solid, 
liquid and gaseous), the boiler regulation from one kind of fuel 
to another shall be changed from the control board of the boiler 
or unit. 

~ ·' •
7

• Boilers with an output of 50 t/b and higher shall have 
the following interlockings; 

a) In case of emergency trippings of all operating lndu· 
ced draft fans, the forced draft fans, primary air fans 
(whPn these are available) mill fnno, pulvcrincd fuel 
feeders. raw fuel feeders and mills shall be tripped. 
when gas or mazout is burnt, regulating organs shall 
be closed on the pipelines through whi~h gas or rna: 
zout is supplied to the boiler. 

b) In case of emergency trippings of all operating f. d. 
fans. pulverized fuel feeders, mill fans. primary air 
fans (when available in the scheme), raw fuel feeders 
and mills shall be tripped if gas or mazout are burnt, 
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the corresponding regulating organs on the ga.s or ma­
zout pipeline shall be closed. 

c) In case of emergency trippings of both mill fans (in a 
scheme with a pr imary air common collector) or one 
of them when the other is under repairs, all pulverized 
fuel feeders, raw fuel feeders and mills s hall be trip­
ped, in a scheme with separate primary a ir boxes 
having a separating screen or gates, in case of emer­
gency trippings of one mill fan, the corresponding 
groups of pulverized fuel feeders, raw fuel feeders and 
mill shall be tripped, when pulverized fuel is transport­
ed lly bot air, tripping of pulverized fuel feeders, when 
mill fans are tripped, is not done, in scheme with pri­
mary air fane pulverize£! fuel !eeders sball be tripped. 

. d) When a mill or mill fan is tripped, the corresponding 
mw fuel feeder shall be tripped and the valve on the 
drying agent pipeline to the mill shall be closed. 

e) When hammer or medium speed mill is over loaded, 
raw fuel feeder shall be tripped. At boilers operating 
on gas interlocking for stopping gas supply after L d. 
fans or f_ d. fans stop shall be provided irrespective ol 
the boiler outpuL 

~ 2/t. Boilers with an output of 50 t!b and higher shall have 
the follo\ving protections : 

a} In case of load rejection-protection operatine from an 
impulse of increased prP.ssure in the boiler; which cor­
respondingly decreases fuel supply to the combustion 
chamber_ 

b) In case the highest permissible level of water in the 
drum has been exceeded-protection operating after the 
level goes up, which opens valves on emergency dis­
charge of water from the drum. If the level continue 
to rise. this protection must stop the boiler. with in­
duced draft fans left in operation. 

c) In case of water reaching the superheater-protection 
operating f rom an impulse of sharp decrease of the 



§ 
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superheatered steam, steam temperature in the inter­
mediate point of the superheater, which decrease fuel 
supply to the furnace and opens the valves for blowing 
down of the superheater. U the steam temperature 
falls below the permitted value, this protection shall 
stop the boiler, with i. d. fans remaining in service. 

d) At short water level drop in the boiler drum-protec­
tion operating from an impulse of water level in the 
boiler falling lower below the permissible value, spe­
ficied by the manufacturer, which stops all boilers au­
xiliary equipment. except i.d. fan, and shuts down the 
boiler. 

e) Tubes of the economizer, transition z.one, lower radiant 
section and in the rest of the water-steam section of a 
concurrent boiler protection, stopping the boiler. 

fl When the feed water supply to concurrent boilers is 
reduced-protection operating from an impulse of feed 
water supply drop to 20% confirmed by pressure drop­
ping after the regulating valve with a time delay of 
30 sec. which stops boiler. 

g) When flame stability is distribued {at eoal dust boilers) 
protection. sy,;tching on mazout burners, when the 
flame is lost the protection shall trip (with a time de­
lay) f. d. fans · automatically, other interlocking shall 
then disconnect all BIL'<iliaries. except i. d. fans. 

- Boilers shall have the following signalling systems on 
the boiler or unit control board:-

a) Of hi~hest and lowest permissible water levels in the 
drum. 

b) Of feed \\•ater pressure drop in the boiler room {or in 
the unit). 

c) Of minimum permissible· temperature of superheated 
steam. 

d) Of maximum permissible temperature of superheated 

steam (for boilers with a steam superheating of 540'C 

and higher). 

e) Of disappeared level in measuring vessels of concur­

rent boilers. 

f) ot gas pressure drop in the boiler rooms, where gas is 

used as the main fuel. 

liOIL&R BOOM OPERATION 

§ 2 G. Boiler room equipment shall be operated in accordance 
with local instructions. 

§ J,'i: Newly commissioned boilers with natural. circulation 
with a pressure under 100 ata. sh~U be ~bed w•u:- alkal-~n: 
with a further internal inspection and cleanmg. Boolers "otn 
a presSure of 100 ata and higher, irre~pecti~e of their type: s~a.U 
be washed by alkaline-acid or bydrazine-aetd before commlSSlon­
ing. with a further internal inspection and cleaning. 

Protection of boiler elements made of austenite steel shall 

be secured. 

Internal inspection of a boiler shall be stated in a protocol 

after chemical washing and alkaline washing. 

§ :l$, Before firin~, the boiler unit and the pipelines belonging 
to it, shall be inspected to check their condition. a stand-by boo­
ler shall be kept ready for firing and inspected once every 

shift. 

§ 12 Mechanical mazout bumPrs shall be checked on « lest­
ing pllttform with water before installed in order to check the 

quality of spraying. 

§ . 10 . Before firing, the water level in the boiler dru~ shall be 
at the lowest mark of the water-indicating gauge. Air valves 
shall be opened at the upper points of the boiler. 

When u. high pressure boiler, which has not cooled down 
is being filled. the temperature of the wn ter nft~r the wntcr 
economizer shall not differ much from temperature of the boi-

I 

ler drum body. --~~ 



- 5 J-

Before firing, the blow down system of lhe superheater 
shall be opened. 

§ · ' 1 . Control of the water level in the drum shall be carr ied 
out from the start of the firing. S lowdown of the upper water­
indicating gauges shall be carried out as follows : 

For medium pressure boilers, when the pressure in the 
boiler is about 1.0 ata .• a second blow down is made 
before ,connecting them to the main steam pipeline. 

For high pressure boilers, when the pressure in the 
boiler is about 3. ata., a second blowdown is made when 
the pressure reaches 15 to 30 ata. 

Switching over to control of the water level in the drum 
by lowered level indicators is carried out only after their read­
ings coincide with those of water level gauges. 

~ 3 I. . Before firing, the fuel gas pass. of the boiler shall be 
ventilated with i. d. and f. d. fans for at least 10 min, when 
using gas and mazout. Ventilation of gas passes when other 
fuels are used, is made with an i. d. fan only for at len.st 5 min. 

~ . 3 '\. When a boiler, using gas, is being prepared for firing 
connected section of. the gas pipeline shall be blown down 
through a vent Line. 

§ 31t. When boilers operating on gas or mazout are being 
fired induced and forced draft fans shall be in service frol)l the 
start of the firing. 

§ 3.5. Period bebveen the beginning of the cold start up and 
thE' moment when the boiler is connected to the steam main, 
shall be specified in instructions for a given boiler, with · spe­
cific features of equipmeJlt design taken into account. 

~ !3 6. When a boiler is started f•·om cold. thermal displace­
ment of drums and collectors shall be observed from the instal­
led bench marks. 

Boiler (iring shall be carried out in such n way that th.e 
heating surfaces located in the surface would be heated unl-

fonnly. 

Water walls shall be blown down through lower points 
when a boiler is fired or shut down. 

§ 37. In case certain works were mnde in the boiler prior to 
its start-up, in which flange connections and manholes were 
disassembled, the bolted joints shall be tightened at a pressure 
of 3 to 5 atl. Bolt tightening at higher pressure is prohibited. 

§ . ..3S3. Boilers shall be connected to the main steam pipeline 
only ;uter through warming up and draining of the. connecting 
steam pipeline. Pressure in the boiler drum at the bme of con­
nection sbnll be approximately equal to that of the main steam 
pipeline. 

Warming up of high pressure steam pipelines. made of 
perlite a.nd austenite steel, shall be done In accordance with spe­

cial instructions. 

~ .3~ - When the operating pressure is reached. the boiler unit 
shall be insperted so that possible leackage, steaming and other 
visible defects ~;ould be detected, special attention sbail be paid 
to the tightness of draining and blowdown fittings. 

§ ;/,< o. When a boiler operating on gas. is stopped, the gas. pi­
peline of the holler shall be disconnected from the gas mams, 
after aU burners have been closed, blowdown line at the outlet 
shall be open, furna-ce, gas passes and air supply lines shall be 

ventilated. 

§ lj..J. When steam is not longer supplied from a boiler with 
.natural circulation, it shall b'e disconnected from the superheat­
ed steam pipeline and after the pressure is brought down, it 
shall also be disconnected from the auxiliaries steampipeline. 
Simultaneously with the boiler disconnected from the main 
steam pineline, s uperheater blowdown system shall be opened 
so that it would cool down. Order of disconnection of the boi­
ler and steam pipeline and period of the blowdown is specified 
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in inst:uctions for a given boiler. It Is prohibited to keep a non 
operatmg boiler connected to the steam main. 

§ & ~- Dmin of water from the boiler, It Is stopped, Is pennit­
ted tf the water temperature does not exceed 70' to so·c. if 
there. are no rolled joints draining of water from the boiler is 
perm1tted _only after the pressure in the boiler is equal to the 
atmosphenc pressure. 

§ : -t3· . When boiler is stopped and withdrawn for reserve 
(when '~ operates on gas and after furnace, gas passes and air 
supply hnes}, all gates, man-holes and guide apparatus of in­
duced and forced draft mechanisms shall be closed tightly to 
keep heat losses to a minimum. 

§ · If~ • :"hen the boiler is taken out of operation, measures to 
pro_tect tt fro~1 corrosion shall be taken. Selection of anticor ­
roston protectton methods will be specified in the instructions 
In which account is taken of local conditions. 

~ ·4 <'.. After a concurrent boiler has been stopped and has 
cooled down, it shall be washed with water. 

When a boiler is stopped for purposes other than repairs 
the bmler shall be filled with the deaerated water and conser~ 
ved after its waahing. · 

. When _the boiler is stopped for repairs and the water is 
d_ramed. botler conservation shall be practised so tbat o. protec­
tive film on the internal surface of the boiler would be depo­
mtl'd. 

Boiler washing and conservation shall be carried t · _ 
cord ' th . ou 111 ac ance wt mstructions for a given boiler. 

§ AI It is prohibited to have a boiler unit without supervision 
before the pressure drops down completely and electric motors 
are deenergised. 

§ : 7-. If there are two feed mains in the boiler room, both of 
them shall be under pressure. 

••1 .......... - .. .. . ..... ., 't"' . , ll 

U there are two feed lines between the mains and boiler, 
one o! them shall be used for feeding, the second being in re· 
serve IP!der pressure, control valve being closed, aU closing 
organs of the reserve line shall be opened compeletely. Water 
passage through the closed regulating feed valve shall not 
exceed 10% of rated load of the boiler. When tllere is only one 
feed line, a valve of small diameter with a set of linliting 
washers, to feed boiler at the time of firing, shall be installed 
on the feed line in parallel to the main regulating valve. 

There shall be provided the possibility of quickly bringinl': 
the reserve feed line into service from tile operator's working 

place. 

§ ol g, Blowing off, shot cleaning, removal of slag and other 
operations to clean the heating surfaces of a boiler unit from 
the gas side, shall be carried out in accordance with instructions 
for a given plan~ 

§ P i If there :u-e deposits on th.e internal heating surfaces of 
drained, boiler conservation shall be practised so that a protec­
a boiler unit, they shall be removed mechanically or chemically. 

Whether a boiler is in a state of dirtiness will be decided 
on the basis of periodical inspections of the internal heating 
surfaces, with sample cuts made. Method and time of cleanings 
depends in each particular case on the boiler design, nature or 
depo~its, etc. 

~ (. 0 Permitte\3 steam temperature at the outlet from each stage 
of Ute pdmary and lnlcrUJedlate SUJJ••rhr.nir.rc nt tho tune t'tf' 
firing and boiler operation shall be given in the instructions 
for a given installation on the absis of the manufacturing data 
or results of eo.lculatlons and tests. 

§ ·-'H . Temperature of tbe aii-, wben boilers operate on sulphu­
rous fuel, at the entrance to the main airheatcr shall be kept 
at the level, at which heated surfaces are protected from cor­
rosion and ash choking UJI- This temperature is based on the 
corrosion characteristics of flue gases of a given fuel 
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§ !) J . Air suction in the gas path between the outlet from 
truperheater ( at a point With a temperature of not more than 
600'C J and the outlet from the induced draft fan for plants 
having no ash catehera, shall not exceed the following values 
( in percentage to the quantity of air theoretically required ) 
for boilers with an output of. 

- up to 715 t/h 

- between 715 and 230 t/ h 
- over 230 t/h 

12 per cent 

8 per cent 

5 per cent. 

For boilers having ash catchers, the air auction coreapon-
dingly Increases : 

By 10 per cent ( absolute ) when electric filters or two -
stage ash catchers are installed. 

By 5 per cent (absolute) when cyclones or on ash aatchers 
are installed. 

~ , _ . Control of the air sucked to the gas path of a boiler unit, 
shall be exercised by inspecting the installation when taking 
over the shift and by means of control gas analyses made at 
least once a month, a.s weU . as before and after maintenance 
and overhauling, 

Elimination of. untight spots in the furnace and gas path, 
shaU be carried on With the boiler in operation ( wherever pos­
sible J, and w.ben the boiler is shutdown,. 

§ 54 .. The tubes of superheaters operating at a temperature of 
450'C and hi[!'hPr shall be elu~.oJ...,u J!~drllll~oJiy far rcoidual Llc­
rnrmauon gt"Otvtb in conformity with existing instructlona. 

§ f" The upper limit of the water level in the boiler drum 
(which, if exceded at rated load and adopted salt content limits, 
wiU lead to a deterioration of ·the steam quality ) is determined 
on the basis of operation experience and tests. The lowest level 
is specified by the Manufacturers. 

~ . • The boiler shall be stopped immediately ( if the protec-
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tions are not available 
cases:-

t ) in the following or failed to opera e 

a) 

b) 

t) 

d) 

e) 

fJ 

g) 

h) 

i) 

th that required for U the water level drops lowe: . an idl oes down, 
reliability of the boiler and If It rap Y g 
although the boiler is fed. 

water level increases to the second f ixed 
When the . . . 'bl to decrease the level !'mit and when 1t lB unposs1 e al 
I . nin the emergency discharge v ves, as 

quickly by ope g h the steam superheater, 
well as when the water :cape o~ temperature below the 
which causes a sharp 
pennitted valu~ 

ting tube bursts, the feeding of When a wall or genera 
the damaged boiler shall be stopped. 

If a steam PI • 'pel'we or feeding pipeline bursts. 

. beams are healed to red heat, 
When frame supportwg th damage dangerous for 
bricking up collapses or o er 
the personnel or equipment occurs. 

. arts in the rear areas of the flue gas When a f1re st . of out-
pass which is indicated by abnormal mcrease 

' ture. going flue gases. tempera 

When all water gauges have failed. 

When all feeding pumps have failed. 

I t . pumps for holler water have When induced drcu a Jon 
tailed, 

~ { '7 Th~ boiler ohall bo o oppo -t d if the fe!lm•tins- '""'to •rf' 

discovered : 

a) Leaks In rivet and -flange con.nec:tions. 

b) Leaks In rolled joints of tubes of the hboi~:;gw~~=· 
water economlser, and surface over ea I -, 

Leaks in tubes and welded joints of the boiler, transi· 
c) h ter and water ecao!lmuser. tiona! zone, super ea • 

. tubes collectora and drums d) Collapse of insulation from • 



e) 

f) 

g) 

.. . . • 1 ' - ... - """"' 1 tc•••" • J.(II.t' ..... • ua l-.a ,to i iMI. I 't MJ'II"'('tt ,11 1 li.l:.l111 U Ill 
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heated ~y ~urnaces gases, collapse of insulatiron 
steam Pipelines made of austenite steel 

Cracks in steam pipelines. 

from 

Hi~her temperature of- the cutlet part of concurrent 
~Jler ~eatmg surface loops than otherwis statedin 
Ul!ltructJollll for a given installation if the tern t 
of the these loops cannot be brought down b phera ~re 
the c dT · Y c angmg 

on I IOns of the boiler furnace or holler feeding 

~rdeviation~ are found from the feed water quality 
ma specified by instructions for a given Installation. 

The. period of outage Is determined by station chief 
engmeer. 

§ ~P: .Boiler operation conditions shall correspond to the loadio 
condttions chart based on test results. g 

§ S'~. The most efficient distribution of the power station load 
among operating boilers, shall be based on th . . 
charactPri t' A e1r econom1cal 

. . s ICS. sequence of >~tartlng and Ioadin f 
boilers at dif!e t 1 ds g o separate 

ren oa of a power station shall be established. 

~ :~.--. The operation tests of the 
m the following cases : boiler shall be carried out 

a) After a maj'!r overhaul. 

b) After modifications are made h or w . en switching over 
to another type of fuel. 

c) 
When actual parameters deviate systematically from 
the normal onP.<~ the - f th' 

• • ' "'11"~ 0 · oo !JUcuomentl • I· nag cl:u·ification. n:qu 

Th~ sco~ and programme of the tests shall be a roved 
by stat1on ch1ef engineer. Modified 1 ad' . . PP 
shall be mad . 0 mg conditions charts 

th b . e or changes on the available charts shall be made 
on e asts of the results of the tests . . 

Feed regulators shall be tested f 
th or load rejections and 

rusts nfter major over hauls of the boiler. 

• U 'J, V 1 11 1 Ull o.s><-• • .._.,_ - · -- '·· •• • " • '"" - 111\..1 ••u ; u ._. ..... -. ·-
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· Thermal protection shall be tested in the terms approved 
by station chief engineer. 

~IAINTENANCE OF BOILEB &OO.M EQUIPMENT 

§ ,t 1. Overhauls of the boiler unit shall be carried out once a 
year or every two years. Tbe period between two overhauls can 
be Increased with the permission of the system chief engineer , 
If the boiler in its preseJrt condition can secure reliable operation 
In future. Maintenance shall be carried out whenever required. 
but at least once a yeu. 

Small defects revealed during the boiler unit operation 
( dusting, steaming, sucking&, mechanism vibration, formation 
of siag in furnace etc), shall be eliminated while the unit is 
kept in operation, if the safety rules permit that. It the safety 
rules. prohibit the execution of the above-mentioned works, the 
boiler shall be shut down for maintenance. 

§ .b l. Pressing of the boiler shall be done in accordanse with 
the corresponding rul~ of pn:ti>!ing before and after major over­
hauls as well as before and after maintenance requiring worka 
on the boiler element operating under pressure. 

§ ·.63. When works are canied out inside the boiler drum or in 
the concurrent boiler separator, all pipelines, steam pipelinetS 
feed and drain lines connecting the boiler with the other boilers 
or stell.lll collectors, expanders and drain pipelines shall be clooed 
with blind flanges. 

High pressure boilers can be disconnected by two conseeu· 
tiv,. &"'t"" wHh th~> OJlf'ninr,> of t.hR atmospheric valve bet-n 
them with a diameter of at leaal 32 UJlU, gate.. and valves 6hall 
be locked with chains having locks, and posters < Do not switch 
on men at work» shall be placed on. 

~ 6 '1-. If work is to be carried out inside the furnace, gas paas 
and air supply line of the boilers to which gas supply is connec­
ted. the gas line branchings to the boiler shall be closed, induced 
and forced draft fans shall be switched on for 20 minutes to 
secure reliable ventilation of the furnace, flue gas pathcs, wd 



air supply line, other measures shall be taken in accordance 
with the Safety rules. 

§ 6S: 12 V. electrical bulbs shall be used as source of light 
when work is carried out inside the furnace, gas pathes, and air 
supply line. 

§ & 6·. When carrying out major overhauls and maintenance of 
a boiler unit, the steam superheater, wall and economiser tube.s 
shall be checked to prevent possible accidents due to residual 
deformation increase, different types of corrosion, deposits and 
ashtar. At the same time the furnace, gas pathes and air prehea­
ters shall be tightened, the tightness shall then be cbecked, sup­
porting constructions, suspension brackets and compensators 


