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B cTaTbe paccmMaTpuBalOTCA TeXHUYECKUEe AeTanu MpoBeAeHUs [O0BOJIbHO C/I0XHOM Mpoueaypbl
KBanuduUKaumMm cuctem nosy4eHUss M pacrnpepesieHUss Yuctoro napa. lpepctaBneH KOMMAeKT
npucnoco6aeHun ansa KBannpukaumm cuctem ymuctoro napa KIT ASEPTICA CLEAN STEAM.

The paper describes technical details of a relatively complicated qualification procedure of clean
steam production and distribution systems. The authors propose a test kit — KIT ASEPTICA CLEAN
STEAM intended for qualifying the clean steam system.

BBEAEHUE

CucTreMa MONy4YeHUS U paclpenesleHHUs YHUCTOTo
mapa, cormacHo Ilpunoxkenuro Ne 15 GMP,
"Banupanus” [1], IBNsieTCS KPUTHUHOM U ITOJJIEKUT
KBanUOUKALIMU. MeTOIO/IOTUS OeTaJIbHO U3JI0KeHa
B pekoMeHanusax PIC/S [4]. KBanuduranus nposo-
OUTCA B TpU dTaIa: IQ, OQ, PQ.

CyXoCTb I1apa, Ieperpes I1apa, HeKOHeHCH PyeMble
rassl U 3JIEKTPOIIPOBOAHOCTb KOHEHCATA ~ HOPMH-
pyeMbele IToKasaTel, OT KOTOPhIX 3aBHCHUT KauyeCcTBO
CTepHJIM3aLlUH.

TEPMWHbDI U ONPEAENEHUSA
Yuctseii nap (Clean Steam) - 370 map, ONTy4YeHHBIN
B CIIeLIM /I3 POBAHHOM I1apOreHepaTope U3 IIOAT0TOB-
JIEHHO¥ BOJIBI ITUTHEBOTr0 KAYeCTBa, KOH/IEHCAT KOTOPOro
oTBedYaeT, cornacHo PapMaKkorer, KPUTEPUSIM Kaue-
CTBa "BOJA [II1 UHBEKLIMH . B OCHOBHOM MCIIO/Ib3yeTCsl
B MeJIMI[MHe, 3/IeKTPOHHKe U ITHIIeBOk OTPAC/IH.
B/1a)kKHOCTPh Mapa - OTHOIIeHHe COAepKallercs
B HACBIIIeHHOM IIape KalleJIbHOHW XKHUJIKOCTHU
K 06111eMy KOJTMUYeCcTBY CMecH ¢pas.
HekoHOeHcHpyeMble Tra3bl - BO3AYX U IIpPoYUe
rassl, KOTOpble He KOH/I€HCHPYIOTCS B YCJIOBUSIX [1ApO-
BOM CTepU/IH3ALHUH.

IleperpeThlH map - nap, HarpeThlH [0 TeMIlepa-
Typbl, IIpPeBbIIIANONIEl TeMIIepaTypy KMIIeHU S IIpU
JNAHHOM /IaBJIeHHH.

CUCTEMA YNUCTOI O NAPA

[IpaBU/a IPOEKTHPOBAHUS U MOHTaXka CUCTEM
YHUCTOIO IIapa HM3/J0KeHBl B PyKoBoncTBe ISPE
"Baseline Pharmaceutical Engineering Guide for New
and Renovated Facilities", V. 4: "Water and Steam
Systems" (T. 4: "PyKOBOACTBO II0 BOJe X YHUCTOMY
napy") (3].

[Ipy MPOEKTUPOBAHUM CHUCTEMbl YHUCTOTO IIapa
clemyeT IOKa3aTh TOUKM oTbopa mpob mapa Kak
IJ1s1 MOHUTOPHUHTA, TaK U /I KBATUOHUKALIHH.

Touku oTbopa mpob mapa pacmonaraloT Ha BXoze
M3 IIaporeHepaTopa U y KaskJoro U3 mnorpebute-
ner. Ha KauecTBO ITapa MOTYT BJIMUSATh TPU OCHOBHBIX
dakTopa:

e KauyeCTBO IHUTAaTeJbHON BoAk (obpaboTka

M OYMCTKA);

* IaporeHepatopHoe o6opymoBaHUe;
e ImapopacmpefenuTelbHbe TPybONpPOBOMIEI

Y KJIAMaHBbL.

IToka3aTenpb KayecTBa nmapa. CoryiacHo CTaHAAPTY
T'OCT 31598-2012 (EN 285) [9], moka3aTealsiMU YHUCTOTO

OO0 "BATNAAUNOHHASA NABOPATOPUA ACENTUKA" / LLC "VALIDATION LABORATORY ASEPTICA", Mockea, Poccus.
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s

— Touka oTbopa Npob YMcToro
napa no FOCT P EH 13060-2011

T1-T4 — Touka noTpebieHMa YMCTOro napa

BG6-1 — lMogaya Boabl OYULLEHHOW MO

® — OTBOJ KOHAEHCATa B KaHaNM3aLMIo

— Tpacca yucroro napa

— Tpacca BoAbl oumLieHHor no ®C.2.2.0020.18

>4 — MeM6paHHbI BeHTU/b

. — BeHTW/Ib C HAK/TOHHbLIM LWNUHAENeM

<@ - KoHpeHcaToOTBOAUMK

H — Knamn coefnHeHve c 33I’J'IyLIJI(Ol7I

®C.2.2.0020.18 Ha naporeHepaTop — Tpacca KaHanmsaLumm cneLmann3npoBaHHom

Puc.1. Mpumep mexHonozu4eckol cxembl NOAYHEHUS U pacnpedeAeHus 4ucmozo napa
Fig.1. Example of a technological diagram for clean steam production and distribution

Imapa fABJISAIOTCSA CYXOCTh, Ileperpes, KOJIUYECTBO
HeKOHJEeHCHPYEeMBbIX Ta30B U 3JIEKTPOIIPOBOAHOCTD
KOHJIeHCaTa, TaM Ke OIHCaHBl IpoLeaypsl oTbopa
npob mapa u orpeeneHHe 3TUX [I0Ka3aTeNleH.

HuKe mpuBeeHBI CXeMBbl 0TO0Opa Iapa COTacHO
I'OCT ¢ ux peanu3alys C IIOMOIIbI0 KOMIIJIEKTA IIPH-
criocobmeHU™ A5l KBaTUPUKALIUK CHUCTEM YHCTOTO
napa KIT ASEPTICA CLEAN STEAM.

CyxocTb napa

JIJ151 TapoOBO¥ CTEPHUIM3aLIHU HeobX0AMa HeIlpephIB-
Has Imojiaya Cyxoro HacChIIeHHOro Imapa. H36bITOYHAY
BJIA>KHOCTD, I[IepeHOCHMas B BH/e a3P030JIs1, MOXET
IIpUBECTH K IIepeyB/Ia’)KHEHHNIO0 34TPpy3KH, TOr'Ad
KaK CIMIIKOM HH3Kas BIa>KHOCTb He MOXKET IIpe-
AOTBPATUTD IIpeBpallleHHE IIapa C HU3KOH BjaK-
HOCTBIO B IleperpeTsli Iap IMPHU ero pacuIMpeHUH

INTRODUCTION

In accordance with Appendix
No. 15 GMP, the produc-
tion and distribution system
"Validatsia" [1] is critical and
must be qualified. The methods
of qualification are described in
details in PIC/S recommenda-
tions [4]. Qualification is carried
out in three stages, IQ, 0Q, and
PQ.

Steam dryness, steam super-
heating, noncondensing gases,
and condensate electrical con-
ductivity are the normalized
parameters important for the
sterilization quality.

TERMS AND DEFINITIONS
Clean Steam means a steam pro-
duced in a specialized steam
generator from the conditioned
drinking water which conden-
sate meets, according to the
Pharmacopoeia the quality cri-
teria of "water for injections".
Basically, it is used in medicine,
electronics and food production.

Steam humidity means the
ratio of the dropping liquid con-
tained in a saturated steam to
the total quantity of the mixture
of phases.

Noncondensing gases mean
air and other gases, which are

not condensed under the steam
sterilization conditions.

Superheated steam means a
steam heated to a temperature,
exceeding the boiling point at a
given pressure.

CLEAN STEAM SYSTEM
The rules of design and assembly of
clean steam systems are described
in the ISPE Guideline "Baseline
Pharmaceutical Engineering
Guide for New and Renovated
Facilities", volume 4 "Water and
Clean Steam Systems" [3].

It is strongly recommended
to indicate the bleed clean
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Tabauya 1. Hopmupyembie nokazameAu Yucmozo napa
Table1. Clean steam normalized indexes

Mokasarenb

Index

1 CyxocTb napa
Steam dryness

KpuTtepuit npueMnemMocTu
Acceptance criteria

KoaddnumeHT cyxocTn Aon-
>KeH BbITb He Hxke 0,9

The dryness coefficient should
be not less than 0.9

2 [Meperpes napa
Steam superheating

CTeneHb Neperpesa napa,
13MepeHHas B CBOH0AHOM
nape npu atMocdepHoOM AaB-
JIEHUW, He AO/KHA NPeBbILLaTh
25K

The steam superheating
measured in a free vapour at
atmospheric pressure should
not exceed 25 K

3 HexkoHaeHcpyemble
rasbl
Noncondensing gases

CyXOW HACbILLLEHHbI Nap
[OMKEH coAepaTb He bonee
3,5% no 06bLemy HeKOHAEeHC K-
pyembix rasos

Dry saturated steam must con-
tain not more of noncondens-
ing gases than 3.5% by volume

4 SN1eKTpornpoBOAHOCTb
KOHAeHcarta
Condensate electrical
conductivity

D1eKTPONPOBOAHOCTb KOHAEH-
caTa [oMmKHA COOTBETCTBOBATb
nokasaTesto BOAbl A8 UHbEK-
LniA — He 6onee 1,3 MKCM/CM
Electrical conductivity of
condensate must correspond
to the water index for injec-
tions —not more than1.3 uS/cm

BHYTPH KaMepbl CTepUaHn3aTopa. TouHoe M3Mepe-
HUe IIPOLIeHTHOIO Coflep>KaHHU sl BJIary B I1ape 3aTpya-
HHUTEeIBHO, A TPAJULIMOHHBIE METO/EI, Tpebyromiue
HeIIpPepbIBHOM CTPYH I1apa, B CTePHUIN3aTOPaX HEeIIpU-
rogHbl. OIKCBIBA€MBIH HIKe CII0C06 ITPOBEPKHU Clle-
oyeT pacCMaTpHUBaTh He KaK M3MepeHHe HUCTHUH-
HOTO COZlep’KaHU S B/Iary B IIape, a JIMIIb Kak CI1ocob
JeMOHCTpalliH IpHeM/IeMOro KadecTBa I1apa.

Meperpes napa

IIpoBepKa I1apa Ha Meperpes J0/KHA [10Ka3aTh, YTO
KOJIMYeCTBO BJIaTH, MePeHOCHUMOM I10JaBaeMBbIM
[apoM, JOCTaTOUHO/HeJOCTAaTOYHO JJI TOT0, YTOOLI
NpefoTBPaTUTh Mpeobpa3oBaHKe HACBHIIEHHOIO
Iapa B IleperpeThl Map IpH ero pacuiupeHUH BHY-
TPH KaMepbl CTepUIH3aTopa.

HekoHpeHcupyembie rasbl

HpOBepKa Ha Ka4eCTBO Il1apa, CoAep>XaHKe HEeKOH-
A€HCHPYEeMbIX T'da30B AOJ/I’)KHA I10Ka34Tb, YTO ypoO-
BEHDb COAEP’KallMXCsa B Ilape HeKOHAeHCHPYeMBbIX
T'a30B He IIoMellaeT JOCTHU KeHHIO YCJ'IOBI/IIZ CTepu-
JH3ALUU B TI000HM YaCTH 3arpy3KH CTepHIN3aTOpa.
OmnuchlBaeMBIH CII0CO6 IIPOBEPKU CIedyeT paccMa-
TPHUBATb He KaK U3MepeHHe TOYHOI'O YPOBHS COAep-
JKaHH S HEKOHAEHCHDPYEMBIX I'd30B, 4 JIMIIb KaK CIIO-
cob AEMOHCTPallHH ITPHEMJIEMOTO Ka4eCTBa I1apa.

IneKTPONpoBOAHOCTb KOHAEHCATa napa

YTO HY>KHO IIOMHUTE IIpHU 0T60pe Ipob uucToro rnapa:

 Iap - 3TO oIlacHas cpeja, npu paboTe c KOTOPOH
HeobxoguMo cobniofaTe TpebOBAaHUS TEXHUKH

steam points both for moni-
toring needs and for steam
qualification.

Bleed points are arranged at a
steam generator inlet and near
each steam consumer. Three
main factors can affect the
steam quality:

- feed water quality (treatment
and cleaning);

+ steam generator equipment;

« steam distribution pipelines
and valves;

Clean steam index. According
to GOST 31598-2012 (EN 285) [9],
there is a number of clean
steam parameters, such as
dryness, superheat, drying,

superheating, quantity of non-
condensed gases and electri-
cal conductivity of condensate.
Besides of, here the steam probe
bleeding procedure and defi-
nitions of these indexes are
described also.

See below the steam bleeding
diagrams in accordance with
GOST and their implementation
by using a KIT ASEPTICA CLEAN
STEAM for qualifying the clean
steam systems.

Steam dryness

Steam sterilization requires a
continuous supply of dry satu-
rated steam.
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Excessive humidity, transferred
in the aerosol form can lead to
overwatering load, whereas too
low humidity cannot prevent the
steam transformation into the
superheating steam when it is
expanded in a sterilization cham-
ber. It is hard to accurately mea-
sure the moisture content per-
centage and the traditional meth-
ods require a continuous steam
jet and cannot be used in steriliz-
ers. The testing method described
below should be considered as a
demonstration of a good quality of
a steam, not as an instrument for
measuring a real content of mois-
ture in steam.
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Mopava napa
700...900

A

lMopaya napa
700...900 g

Puc.2. Todka ombopa npobbl napa: a - Ha 6epmuKAAbHOM y4dcmKe u b — Ha 2opusoHmaneHom y4acmke. 1 — npoboomb6opHoe Kone-
HO; 2 — mo4Kka om6opa npo6 Yucmozo napa (Knamn-coeduHeHue); 3 — damuuk dasneHus c MemMbpaHHbIM pasdeaumenem; 4 — mpy6-
Ka [Mumo; 5 - damyuk memnepamypbl; 6 — KOHOeHCAMooMeE004UK; 7 — U20Ab4amblll 8eHMUAb; 8 — MenAou30ASLUS mpybonposoda
yucmozo napa

Fig.2. Steam sampling point (a) on from the vertical section and (b) from the horizontal section. 1 - probe sampling knee; 2 - clean steam
bleeding point (clamp connection); 3 - pressure sensor with a diaphragm separator; 4 - pitot tube; 5 - temperature sensor; 6 - condensate
reservoir; 7 — needle valve; 8 - heat isolation of a pure steam pipeline

6e30HaCHOCTI/I, 4TOOHI He IIOJIYYHTDb O’KOTH H bosee ¢ IIpoLienyphl 0T6opa Hp06 I1apa AJINTe/JIbHbIe: BpeMSA

cepbe3Hble TPABMBI;
MaTepHaIbl YCTPOUCTB, GUTHUHIOB, apMaTypBhl,
CpelCTB M3MePeHHUN U AP. LOKHBL He BIHUATH
Ha Ka4yeCTBO I1apa. 9TO MOT'YT ObITh: HepsKaBeIoIast
crasb AISI 316 L, ctekio, $Toporiact, CHIUKOH;

B KOMILJIEKT [J1sL 0T6Opa Mapa BXOAST JeCSTKHU IIPU-
HaJJIeXKHOCTeH, [103TOMY OH 3aHHMaeT 60IbIIoN
06beM U MeeT 6oJIBIION Bec;

oTbopa mpob mapa AJs ompeneleHUSI CYyXOCTH,
IeperpeBa M HeKOH/EeHCHPYeMBbIX ra30B B OJHOMU
TOYKe COCTaBJIsIeT OKOJIO IIeCTH YaCoB.

B cocTaB KOMIIJIEKTA BXOJISIT:

obmye KOMIIOHEHTH (H3MepUTeIbHOE KOJIEHO,
PerucTpaTop TeMIepaTypsl, JATUUKK TeMIlepa-
TyPBl, JATYUK JaBJIeHU S, MHAUKATOP LaBIeHUs,

Steam superheating

Checking steam for superheat-
ing must show that a quantity
of moisture transferred with
a steam is sufficient (not suf-
ficient) to prevent transfor-
mation of a saturated steam
to the superheated steam at
its expansion in a sterilizer
chamber.

Noncondencing gases

Checking a steam quality and
the content of noncondens-
ing gases must show that the
noncondensing gases content
level contained in a steam does
not prevent achievement of

sterilization conditions in any
part of the sterilizer loading.
This checking method can be
considered as a demonstration of
a good quality of a steam, not as
an instrument for measuring of
a real content of noncondensing
gasesin a steam.

Electrical conductivity of

condensate

When bleeding samples of clean

steam, it is necessary to remem-

ber the following:

+ steam is a dangerous medium
which requires strict adher-
ence to safety measures
when working with it so as to

avoid burns and more grave
injuries;

the materials of devices, valves,
fittings, measuring instru-
ments, etc., should not affect
the steam quality. They can be:
AISI 316 L stainless steel, glass,
fluoroplastic, or silicone;

a steam bleeding kit includes
dozens of accessories, so it takes
up a large volume and is rather
heavy;

steam sampling proce-
dures are time-consuming.
Determination of dryness,
overheating and noncondens-
ing gases at one point takes up
about six hours.

VoL.14 No.52021 NANO INDUSTRY
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Puc.3. Cxemamuyeckoe npedcmasaeHue annapamypbl 041 U3MepeHusl 3Ha4eHus Cyxocmu napa:

1 -o0mAuHUU nodavu napa; 2 - mpybéka umo; 3 — peauHosas mpyb6ka, dauHa 450 mm; 4 - pe3uHosas npobka e coope; 5 — 8aKyym-
KoA6a emMecmumocmbio 1 0m3; 6 - K npubopy — usmepumeAto memnepamypsi; K cmepuausamopy; 7 - ynnomueHue dAs 8800a 0am-
Yuka memnepamypsi; 8 - K cucmeme omeoda KoHoeHcama, 9 — damyuku memnepamypsl PT100

Fig.3. Schematic diagram of the equipment for measuring steam dryness:

1 - from the steam feed line; 2 - pitot tube; 3 — 450 mm long rubber tube; 4 - rubber plug assembly, 5 - 1 dm> capacity vacuum bottle;
6 - to the instrument - a temperature meter, to the sterilizer; 7 - a seal for connecting a temperature sensor; 8 - to the condensate disposal
system, 9 - PT100 temperature sensors

INITATHB, CUJIMKOHOBBIE IIIJIAHTH, (l)I/ITI/IHI'I/I, ¢ IIpHHaOJJIe)KHOCTH [AJIs Ollipe[e/IeHH s CYXOCTH

Kerc);

NPHUHALJIEKHOCTH AJIS OIlpefie/leHHsI HeKOHeH-
CHPYeMBIX I'a30B (eMKOCTb 06’5eMOM 2 JT C CHCTEMOM
IepeinBa, BOPOHKA C ITapa/IIeIbHBIMU CTEHKAMH,
6I0peTKM, UrONBYATHIN BEHTUIIB);

napa (Tpy6bku IIuTo - 3 mIT., 3allacHBIe COIIJIA
nnst Tpy6oxk ITUTO, TEpMOC, BeChl, CHJIMKOHOBbIE
pobKu);

IIPUHAJIJIESKHOCTH [IJIS OIlpefile/leHH I [leperpeBa
napa (Tpybku I[1uTo, GUTUHIH);

Puc.4. Cxemamuyeckoe npedcmasneHue annapamypbl 0451 U3MepeHus nepezpesa napa:

1 -mpy6ka Numo; 2 = GumuHz memnepamypHo20 damyuka, 3 — pacuupumenbHas mpybka; 4 — K npubopy 045 usMepeHus mem-
nepamypei; 5 = om auHuu nodayu napa

Fig.4. Schematic presentation of equipment for measuring overheating steam:

1 - pitot tube; 2 - temperature sensor fitting; 3 - expansion tube; 4 - to the instrument for measuring temperature; 5 - from the steam
feed line

HAHO MHOVCTPHA Tom 14 Ne 5 2021
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Puc.5. Cxemamuueckoe npedcmasaeHue annapamypel, UCNOAb=
3yemoli 045 U3MepeHUs HEKOHOEHCUPYeMbiX 2a308:

1 - uzoabyamolli 6eHMUAb; 2 = pe3uHosas mpybéka; 3 - 6t~
pemka 50 cm3; 4 - wmamus; 5 - cucmema usmepeHus mem-
nepamypeoi; 6 - 2pywa 0451 6ropemku, 7 = B0pOHKA-NApoomeoo;
8 - koHmeliHep ¢ nepeaugsom 2000 cm3; 9 — nodsemHbili
cmoAuk; 10 — MepHbIll LUAUHAP 8MecmuMocmblo 250 cm3;
11 - K cucmeme omeoda KoHOeHcamopa.

Fig.5. Schematic diagram of the equipment used to measure non-
condensing gases:

1 - needle valve; 2 - rubber tube; 3 - burette 50 cm3; 4 - tripod;
5 - measuring temperature system; 6 — burette bulb; 7 - ware-
house funnel; 8 - container with over fall system, 2000 cm?3;
9 - lifting table; 10 - 250 cm? volumetric cylinder; 11 - to the con-
densate removal system

¢ IIPpHUHAAJIES)KHOCTH [JI4 OIlpeae/ieHH s 3JIeKTPOIIpOo-
BOOJHOCTH KOHOeHCaTa (TeHHOO6MEHHI/IK, CHJINKO~
HOBBIE IIIJIAHTH, KOH}.IYKTOMQTP).

Puc.6. Annapamypa 0ns onpedeAeHusl 31eKmponpoeooHocmu
KOHOeHcama Yucmozo napa:

1 - mpybka Mumo; 2 - pe3uHosas mpybka; 3 — wmamus;
4 - noaunponuneHogads 6ymuiab emecmumocmbto 250 cm>;
5 - oxaadumenb ombopa npob; 6 — K cucmeme 0meoodd KOHOEH-
cama; 7 = om AUHUU noda4u napa

Fig.6. Equipment for measuring electrical conductivity of the
clean steam condensate:

1 - Pitot tube; 2 - rubber tube; 3 - tripod; 4 - 250 cm? polypro-
pylene bottle; 5 - bleeding probe cooler; 6 - to the condensate
removal system; 7 - from the steam supply line

3AK/IIOYEHUE

BaskHO, 4TO6BI Ha HPOTSIKEHHUH BCero Ipoliecca
pacmpenesieHHUs U IIOLAYH II1apa OH IIPOM3BOJHIICS
U [OALEP>KHUBAJICS B BBICOKOKAUYeCTBEHHOM COCTOSI-
HHUH. [I03TOMY YHCTBIH I1ap AOJIKeH COOTBETCTBOBATH

The kit consists of:

¢ common components (measur-
ing knee, temperature record
device, temperature sensors,
a pressure sensor, a pressure
gauge, a tripod, silicone hoses,
fittings and a case);

e accessories to determine non-
condensing gases (a 2 liter
capacity container with an
overflow system, a funnel with
parallel walls, burettes, a nee-
dle valve);

e accessories to determine
the steam dryness (Pitot
tubes - 3pcs, Pitot tubes spare
nozzles, a thermos, scales and
silicone plugs);

* accessories to determine super-
heating steam (Pitot tubes,
fittings);

 accessories to determine elec-
trical conductivity of conden-
sate (a heat exchanger, silicone
hoses and conductivity meter).

CONCLUSIONS

It is important that through-
out the entire process of distri-
bution and supply of steam, it
has been produced and main-
tained in a high quality con-
dition. Therefore, clean steam
must comply with strict require-
ments that depend on the final
application.

Engineers of LLC "VALIDATION
LABORATORY ASEPTICA"
propose:

« ualification kit for the
ASEPTICA CLEAN STEAM
system,;

« ervices in certification / qual-
ification of clean steam

systems;
 raining in testing clean steam
quality. [ |
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The authors declare that they have no
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personal relationships that could have
appeared to influence the work reported
in this paper.
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Puc.7. ModkAk4eHUe Komnaekma 8 moyke nompebAaeHus y ag-
mokaaea 0As ombopa npob

Fig.7. Connecting a kit to the consumption point at the autoclave
for probe sampling

CTporuM TpeboBaHHUSAM, KOTOpBIE 3aBUCST OT KOHeU-

HOT'O IPUMeHEeHHUSs.
Kommnanus OO0 "BJI ACEIITHUKA" npepnaraert:

¢ KOMIIJIEKT ISl KBAaTUQUKALHUU CUCTEM YHCTOIO
rapa KIT ASEPTICA CLEAN STEAM;

* YC/IyTH IO aTTeCTallMH/KBaAUPUKALIUU CUCTEM
YHCTOrO I1apa;

« obyuyeHHe NIpPOBeJeHHUIO IIPOBEPKH KaueCTBa
YHCTOrO I1apa.
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of Utilities.

5. TOCT P 52249-2009. IIpaBuia MOPOH3BOACTBA
M KOHTPOJISI Ka4ecTBa JIeKaPCTBEHHBIX CPeJICTB.

6. MY 64-04-001-2002. ITpoM3BOICTBO JIeKaPCTBEH~
HBIX CPeICTB. Bamupmanus. OCHOBHBIE IIOJIOKe-
HUSI.

HAHO MHOVCTPHA Tom 14 Ne 5 2021

Puc.8. Komnaekm 95 K8aaugukauuu cucmem 4ucmozo napa
KIT ASEPTICA CLEAN STEAM

Fig.8. ASEPTICA CLEAN STEAM QUALIFICATION KIT for the
clean steam qualification

10.

11.

12.

13.

MY 64-04-003-2002. IIpouM3BOACTBO JieKap-
CTBEHHBIX CpeACTB. [JOKyMeHTAaLlMsd. Obmue
TpeboBaHUs. [IprMepHble GOPMBI U PeKOMEH-
JaLlMH I10 KX 3aII0/IHeHHIO.

ICH PyKkoBOACTBO II0O IIPOMBINIJIEHHOCTH,
Q9A ympaBieHHS pPHCKaMM Ka4vecTBa, HIOHb
2006 .

TOCT 31598-2012 (EN 285). CTepH/IH3aTOpPEL
mapoBble OoJIbLILE.

T'OCT P 8.568-2017. I'ocymapcTBeHHAas CHCTeMa
obecrieyeHHs1 emMHCTBA H3MepeHun (ICH).
ATTeCTalMsl HCIBITaTeNBHOTO 060pyZOBaHHS.
OCHOBHBIE IT0JIOKEHHUS " .

CHull 3.05.05-84. CrpouTenbHble HOPMBI
M IpaBmia. TexHoJOrH4ueckoe obopyloBaHUe
1 TeXHOJIOTHU4YeCKHe TPyborpoBOIbI.

T'OCT 3242-79. TocynapCTBeHHBIHM CTaHZLApT
CCCP. CoemuHeHHs CcBapHble. MeTOABl KOH-
TPOJId KauyecTBa.

IIpukas PocTexHaz3opa oT 25 mapta 2014 roma
Ne 116 "O6 yrBepskmeHuUUH PefepasibHBIX HOPM
Y IPpaBUI B 06J1acTH IPOMBIIIJIEHHOM Oe3omac-
HocTH "TIpaBHIa IIPOMBINUIEHHOMN 6e30ImacHo-
CTH OIACHBIX ITPOM3BOJCTBEHHBIX OOBEKTOB,
Ha KOTOPBIX UCII0IB3yeTcs obopynoBaHue, pabo-
Talollee 1o U36bITOYHBIM AaBIeHueM" .

Hekaapauus o KOHPAUKMe UHMepecos. Asmopbl 3098~
Asilom 06 omcymcmauu KOHPAUKMO8 UHMepecos UAU AUMHbLX
omHouwleHull, Komopsle MozAu bbl nosAUAMb Ha pabomy, nped-
cmasAexHyt 8 daHHOIl cmambe.
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lMognucbiBaTeCh

M3OATEJNIbBCTBO «TEXHOC®EPA» NMPEOCTABINAET KHUTY:

Camoxun A.b.
OB bEMHBIE CMHI'Y/IAPHBIE
i MHTEI'PAJIBHBIE YPABHEHWA
I INEKTPOIOMHAMMKN
el M.: TEXHOCBEPA, 2021, - 218 ¢. ISEN 978-5-94836-618-0. Iena 840 pyd.
6 K B kHHIe ¢ NOMOWBI CHHIYIAPHLIX MHTEIPAIBHBIX YPABHEHMIl PACCMATPHBAIOTCH PasAHYHBIE
f KAACChl 3a1ay anekTpofgMiaMukn. Monorpadma coctont M3 gpyx vacteil. B nepeoii dactn Bu-
BOJATCA O LEMHBIE CHHIYIAPHBIE HHTEIPAIBHELE YPABHEHWH, OIMCHBAIOUINE 321341 PacCenHHA
o HEKTPOMATHHTHBIX BOMH HA TPEXMEPHLIX HEOMHOPOIHEIX H AHMIOTPONHBIX CIPYKTYPAX, 3 TAKH#Ke

CHHIY/HPHME YPABHCHIA C 3alla30bBAHREM 110 BPEMEHH, OINCHBAKIINE 313 B3aHMOIERCTEHA
HECTALIHOHAPHOTO NOMA € OMPaHIHCHHON MaTCPHanbHOR cpenof. C HCNONb3OBAHMEM NONYICHHBX YPABRHCHI TOKA3H BAKTCL TCOPeMb
CYMECTROBAHIA M EIMHCTRCHHOCTH PEIICHIA PAamiHBIX KIIMCCOR 34724 paccesHia o, Bo BTopoil 4acTh mSnaraoTen nTepalnoHHbe
METO/IB! VLA PELICHIS YPABRHCHII, MATCMATHHCCKH CTPOTO 000CHOBMBACTCH NPUMEHEHNE MeTojla [anepkmba 1 MeTOja KONAoKaLMN JUIA
HUCHEHHOTO PEICHIS YPABHCHII, ONNCHIBARMINX 331840 PACCERHNA BOIH HA TPEXMEPHBIX HEQIHOPOIHMX M aHH30TPOIHBLIX CTPYK-
typax. [Tpepnarawres aupekTHBHEIC ANTOPHTME! HHCICHHOTO PELICH W CHETYIAPHLIX YPABHCHI.

KAK 3AKA3ATE HALUM KHUMW?
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