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IMPORTAN1': A SUMMARY OF THE SAFElY WARNINGS AND CAU. 
TlONS TO BE OBseRVED· WHEN· OPERATING THIS UNIT AND/OR 
HANDUNG THE HYDROGEN PEROXIDE CARTRIDGES CAN BE FOUND 
ON PAGE 1. DO NOT OPERATE THE GENERATOR OR HANDLE THE 
HYDROGEN PEROXIDE CARTRIDGES UNTIL YOU HAVE BECOME 
THOROUGHLY FAMIUAR WITH THIS INFORMATION. 
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A WORD FROM AAfSCO 

Thank yoU for choosing this fine AMSCO product. .. you may be 
confident of our continued interest in your satisfaction with it. 

This manual contains important information on the proper use and 
maintenance of the VHP Generator. All personnellnvolwcl In 
the use of this equipment must carefully review and comply 
wl!h thewamlngs." ::utJons and Instructions conLlJned In this 
manual and the Hydrogen PeroxJcle Material ~fety Data Sheet 
(MSDS) supplied with the sterlJant cartrJclges and wltn the 
unit. These instructions are important to protect t:,e health and 
safety of personnel operating the VHP Generator and should be 
retained in a conveniently accessible area for quick refE>"'3IlCe. 

Complete instructions fur WlCrating and installing this unit, as well 
as an equipment drawing, have been furnished. If missing, 
contact AMSCO for replacement copies, giving the serial, equip
ment and model numbers of the unit. 

AMSCO manufactlM'es accessories for use with the VHP Genera
tor. An AMSCO representative will gladly review these with you. 

A thorough preventive maintenance program is essential to safe 
Service I nformallon aM proper equipment operation. Comprehensive instructions for 

r.aonthly, quarterly and semi-amual preventive maintenance can 
be found in the Maintenance Manual, P-129363-063 (available 
from yOlK AMSCO Sales or Service Representative). 

Only AMSCO or AMSCO-trained personnel should attempt to 
perform maintenanca on the VHP Generator in order to avoid 

__ ....... ---'--"·'1 personal injury . 
.... -----'" ,.""" ..... E D ~"f\ eeL 1" 1 - ... ! You are encouraged to contact your AMSCO Representative con-
I r... - ~erning our Preventive Maintenance Agreement. Under terms of 
i S EP .} A 199Z this agreement, preventive maintenance is provided or, a schqd-

\ 
" 't . led basis to help assure equipment performance at peak capa

(""" '':: r;;?~~IJ:;'.~~~~;~ ;,;,~ ~ility a.~d minimize untimely or costly schedule interruptions. 
, ~"'~,~,'~~,J~d: for ,he f·· .. c,d.. MSCO maintains a nationwide staff of well-equipped, factory-
~~c.",o,o'l N'"dur 5 7 - air.ed technicians to provide this service, as well as on-sitfl 
Ei'A R·,iI· 0, installation, training and expert repair services, Please contact 

yot.:r local AMSCO Service Representati -Ie for service details. 

Advisory 
The AMSCO VHP Generator has been d'3';'r;rl'd ana rl'r;i-;lared in 
accordance with Federal Regulations ~or :he: specific uses de
scribed in this manual. This device is to IJslKI.with er,c/o!;.}res that 
have been pre-cleaned per manufacturer s rE-commendations or 
basic instructions found in S&ction 6. 

Uses other than as specified and deSG'ribtJd are not recom
mended, may rut be effective in sterilization, and m;;y "", "e safe 
without c _reM thorough development and validatIOn: ' Please 
contact your AMSCO 56,..;.;e Representative for z,:i'r"Jpriate 
guidance, in-service and training. 

[i£SrAviiiABi[illfl 
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;;.S_U_MiiiM~~~R_Y_O ..... F_W .. ~_R_N_'_N_G_S_A_N_D_CIIII~_U_T_'o_N .. s ..... _1I 
Following is a list of the salety precautions which must be observed when operating or servicing this VHP Generator 
and handling the hydrogen peroxide cartridges. WARNINGS indicate the potential lor danger to personnel, and 
CAUTIONS indicate the potential for damage to equipment. These precautions are repeated (in whole or in part), 
where applicable, throughout the manual. It is important to review these precautions before operating the unit. 
Also read the Hydrogen Peroxide Material Safety Data Sheet (provided with the unit and the sterilant cartridges) 
lor additional information on thv proper use and handling of hydrogen peroxide. 

WARNING - BURN HAZARD: 
A WHEN THE GENERATOR IS RUNNING the VHP output connector Is HOT. Do not touch the 

connector. 

WARNING - CHEMICAL INJURY HAZARD: 
A WHEN HANDLING HYDROGEN PEROXIDE, w£ar chemical splash goggles, vinyl or neoprene 

gloves and protective clothing. 
A LIQUID HYDROGEN PEROXIDE can cause severe, Irreversible tissue damage to the eyes and 

blindness. In contact with th'! skin, hydrogen peroxide can cause bums and l:lIsterlng. HARMFUL OR 
fATA:"lF SWALLOWEp. HYDROGEN PEROXIDE VAPORS can cause extreme Irritation to eyes, 
skin, nose, throat and lUngs. Exposure to the vapors can cause coughing, discomfort, shortness of 
breath and difficulty breathing, particularly In pers()ns with respll'l!tory disorders. 

• IN CASE OF EYE CONTACT -Immediately flush with plenty of water for at least 15 mlnutes,lIftlng 
upper and lower lids Intermittently, and call a physician. 

• IN CASE OF SKIN CONTACT -Immediately flush with plenty of water. If Irritation persiSts, obtain 
medical attention. If spilled on clothing, Immediately remove and thoroughly wash aU contami
nated clothing. 

• IF INHALED - Immediately remove to fresh air and call a physlclen. 

• IF SWALLOWED-Immediately drink pk: ... ty of water to dilute, and call a physician. Do not attempt 
to Induce vomiting. 

A WHEN HANDLING THE GENERATOR HOSES, wear chemical splash goggles, vinyl or neoprene 
gloves and protective clothing. Any visible liquid In the hoses must be treated as concentrated 
hydrogen peroxide. Observe all hydrogen peroxide Ilandling precautions (see Section 4). 

A A STERILANT CARTRIDGE MUST BE IN THE CARTRIDGE HOLDER AT ALL TIMES. When 
no cartridge Is In place, hydrogen peroxide may drip from the cartridge connactor. 

A BEFORE CONNECTINt. THE GENERATOR TO AN ENCLOSURE, always perform a leak test on 
the enclosure (following the enclosure manufacturer's Instructions). If the enclosure Is not leakproof, 
harmful hydrogen peroxide vapors could escape from the enclosure during the cycle. 

A BEFORE !RUNNING A CYCLE, alway .. verify that the VHP Generator Is pr('perly connect'!d to the 
sealed enclosure to ensure complete containment of the hydrogen peroxide vapors (ChKk hen con
nections and make sure all enclosure vents/ports are sealed). Post warning slg.ls "n anC; around the 
enclosure to prevent accidental entry. 

. .' 

A BEFORE SETTING THE GENERATOR FOR PRESSURE OPERA'tION. "'''~,. .~re the ellelosure 
Is completely lealf. J. Harmful hydrogen peroxide VlPOrs will escape from the enctor.uM If III 
connec\lona, venti and ports are not lelled tight. . : 

A DOUBLE INLET AND OUTLET HEPA FILTERS Ihould be utilized In application" where the 
enclosure contain. biologicals hazardaus to humans. 

1·1 
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WARNING· CHEMICAL INJURY HAZARD (cont'd,: 

A WHEN EITHER OR BOTH OF THE RED WARNING LIGHTS ARE LIT, harmful sterllantvaporll are 
present within the enclosure. Do not access the enclollure. If It Is ever necessary to accesll the 
enclosure being proceslled before the hydrogen peroxide Is completely evacuated, wear a self· 
contained breathing apparatull (lfconcentretlon III greater than 10 ppm), chemical splash goggles and 
full-c:over vinyl or neoprene protective clothing. 

A AT THE END OF THE AERATION PHASE, use a Driger Multi Gas Detector- tube to check and 
periodically monitor the VHP concentration within the enclollure. The VHP concentration should be 
ator below the OSHA PEL (as of January 1, 11190·1 ppm, 8-hour lWA) before the enclosure Is accessed. 
See Sec~lon 15 for the Driger tube monitoring procedure. 

A ANY VISIBLE LIQUIDS IN THE ENCLOSURE must be treated as concentrated hydrogen peroxide. 
Always test residual liquids, using a Merckoquan'- 1001 test strip as explained In Section 15, before 
wiping up. Observe all hydrogen peroxide handling precautions (see Section 4). 

A WHEN INSTALLING A STERILANT CARTRIDGE, keep the cartridge upright and do not squeeze. 
If the cartridge Is tumed upside down or squeezed after the cap Is removed, harmful liquid hydrogen 
peroxide may spray or spill out. 

A IN ORDER TO USE THE EXTERNAL VENT OUTPUT FEATURE, the enclosure must be specially 
equipped with an outside exhaust system. The residual VHP level within the enclosure must be 
monitored to determine when It Is appropriate to begin extemal ventilation. This vented exhaust may 
(,Ischarge low concentration VHP residuals which must be vented to an outside exhaust. Review the 
applicable environmental laws to determine the permlllsible levels. Contact your AMSCO Service Rep
resentative before using this feature. 

WARNING· FALL hAZARD: 
A IF WATER OR HYDROGEN PEROXIDE IS SPILLED ON THE FLOOR, promptly clean up the spill. 

If In doubt whether the liquid Is water or hydrogen peroxide, test the liquid using a Merckoquan.-1001 
test strip as explained In Section 15, before wiping up. If the liquid III hydrogen peroxide, observe all 
hydrogen peroxide handling precautions (see Section 4). 

WARNING· FIRE AND EXPLOSION HAZARD: 
A HYDROGEN PEROXIDE IS A STRONG OXIDIZER. Avoid excessive heat, contamination, or 

contact with any materials (solid, liquid or vapor) not compatible with oxidizers. Read the Material 
Safety Data Sheets of any other materials to be used In conjunction wit" this device to ensure that they 
are compatible with oxidizers. Clothing, shoes or other combustible materials '-hat have come Into 
contact with hydrogen peroxide must be Immediately and thoroughly washed with water. If hydrogen 
peroxide Is allowed to dry In the materials, spontaneous combustion may occur and a fire may result. 
IN CASE OF FIRE· use water, water fog, carbon dioxide or dry chemical fire extlgulshers only. 

A IF HYDROGEN PEROXIDE IS SPII, LED, dilute the spilled hydrogen peroxide with water (at least 20 
parts water to 1 part hydrogen pc roxlde) prior to wiping up. Any materials used to wipe up hydrogen 
peroxide must be Immediately and thoroughly washed with water. If hydrogen peroxide III allowed to 
dry In the materials, spontaneous combustion may occur and a fire may result. Wear chemical splash 
goggles, vinyl or neoprene gloves and protective clothing when wiping up hydrogen peroxide. 

,. Mulll co., D.rKfDt is • registered /nIdmarlr of DrjgMwe'" Akf .. 'I/ ..... dI./I, PM#acIo 1339. M~r NIH 53,55. 0·2400 ~9dt I. 
Fed"",1 Republic of a.m.ny. 
,. Matdroquant Is • regis/ered ~'""'" of E. Merck. Postfadt 41 19. 0-6100 DatmoIadI, F«lMaJ Republic of Germany. 

Section 1 • Sunvnsry of WamirllJs and Cautions 



WARNING· PERSONAL INJURY AND/OR EQUIPMENT DAMAGE HAZARD: 
A MOVING THE VHP GENERATOR requires more than one person. The unit _Igha approximately 

500 pounds. -

A MOVE THE VHP GENERATOR ONLY ON FLAT SURFACES. Anhough It Is mourited on casters, 
It Is not Intended to be moved on Inclined surfaces and the parking brake Is not designed to stop or 
hold the unn on an Inclined surface. Use an elevator to move the unit from one floor to another. 

A PARK THE VHP GENERATOR ONLY ON FLAT SURFACES. The parking brake Is not designed 
to maintain the u,nlt stationary on Inclined surfaces. 

A REPAIRS AND ADJUSTMENTS TO THIS EQUIPMENT SHOULD BE MADE ONLY BY AMSCO 
or AMSCO_ TRAINED SERVICE PERSONNEL Nonroutlne maintenance performed tly unqualified 
personnel or Installation of unauthorized parts. could cause personalln)ury, Invalidate the warranty, 
or result In costly damage. Contact your AMSCO Service Representative regarding service options. 

A REGULARLY SCHEDULED PREVENTIVE MAINTENANCE IS R~QUIRED FOR SAFE AND RE. 
LIABLE OPERATION OF THIS EQUIPMENT. Contact your AMSCO Service Representative to 
schedule preventive maintenance. 

WARNING. PERSONAL INJURY, UNSTERILE ENCLOSURE AND/OR EQUIP· 
MENT DAMAGE HAZARD: 
A USE ONLY AMSCO STERILANT CARTRIDGES, containing AMSCO-reglstered 30% hydrogen per

oxide, which has been specially forml·lated, tested nnd approved for use In this VHP G( ~ '!rator. 
Federal law requires that the sterllant be registered wnh the United States EPA. Use of unregistered 
sterllant Is a violation ofthe Feden I Insecticide, FungiCide and Rodendrlclde Act (FIFP.A), could Impair 
equipment ope:-atlon and resut In costly repairs, could lead to an unsterile enclosure and could void 
the equipment warranty (see Section 4). 

A BEFORE INSTALLING A STERILANT CARTRIDGE, check th,! expiration date. Do not use a 
sterllant cartridge If It Is beyond Its expiration date, or If It will not be fully used before Its expiration 
date. 

CAUTION· POSSIBLE EQUIPMENT DAMAGE: 
A Keep connecting hoses off the floor. If supply hoses rest on cool floors, hydrogen peroxide may 

condense In the hoses. Place a support under the hoses to prevent kinks and undue strain on the hose 
connections. 

A Before setting pressure (vacuum) differentials for the enclosure, test the enclosure (according to the 
enclosure manufacturer's recommendations) to verify that It can wnhstand the pressure (vacuum) 
beln!) programmed. Failure to do so could cause the enclosure to rupture during the DEHUMIDIFICA
TION phas-:). 

A The VHP 1000 Generator I. capable of pressurizing (or evacuating) a sealed enclosure to 2 pslg (or 55" 
W.C.). If your enclosure Is 110t rated for operation at a pressure (or vacuum) In excess of 2 pslg, you 
must use an AMSCO overpressllre/underpressure alarm unit In conJunction with the generator. This 
will prevent damage to the enclosure. 

A Do not Ittempt to turn the cartridge control knob counterclockwise. Itdoes NOTturn counterclockwise 
and attempts to tum It counterclockwise mly damage the cartridge connection mechanism. 

A \V~le., ~he new cartridge Is In place, turn the cartridge control knoD only IS far as the ENGAGE position. 
0" no~ turn It past this position. Turning It past this posltl"n will make the sterllant cartridge unusable. 

1·3 
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CAUTION· POSSIBLE EQUIPMENT DAMAGE (cont'd,: 

AU •• nonabra.lve clMnera when cleaning the unit. FoUowdlrection. on the container and rub In I back. 
and·forth motion (In the same direction as the surface grain). Abrasive cleanera will damage stainless 
steel. Cleaner rubbed In a circular motion or applied with a wire brush or steel wool can be harmful 
to stainless steel. Do not use these cleanera on painted surfaces. 

A Avoid touching or moving the generator once a cycle has been Initiated. The electronic balance Is 
extremely sensitive and any sudden movement may cause alarm'abort conditions. 

1-4 
129363-0600 
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BEFORE' OPERATING THE EQUIPMENT 

Pre-operation Checklist 

s.dIon Z -~ op .... "' ... Equpnont 

An Equipment Drawing. showing all utility and space require
ments. was supplied when the VHP Generator was ordered. The 
clearance space specified on the Equipment Drawing is neces
sary for proper operation. maintenance and repair 'Jf unit. Un
cratingllnstallation instructions were furnished with the Generator. 
If any of these docLnlents is missing or misplaced. contact 
AMSCO giving the serial. equipment and model nLmbers of the 
unit. Replacement copies will be sent to you prompdy. 

After selling :.JP the VHP Generator according to the UncratingJ 
Installiltion Instructions. contact your AMSCO Service Represen
tative to review your installation and demonstrate proper equip
ment operation. 

Read all of thO'! WARNINGS anc: CAUTIONS in Section 1 before op
erating the equipment. Then complete the following che<.:klist to be 
sure the VHP Generator is ready to operate. 

Check thaI: 

o The electrical supply for VHP Generator is as specified on the 
Equipment Drawing (120V. 2OA. 3-wire comection) 

o The hoses are in place in the storage compartment 

2-1 
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A WARIIID - PERSIIIIAlIIlJURY A .. /OR 
EQUIPMENT DAMAOE HAZARD: MI, .... 
tINt O ...... t., !eII11res lllre Ibl ... 
pe,,". .. .. e/pIslU •• It •• 1, .1 flat 
.. !faca. Refer t. SeeU .. 1 for el
pa.'" WARIIIIOS. 

A WAR_ID-CHEIIICAlIIJURYHAZARD:A 
leak test mllSt be pelfonaed •• tINt 
elcl.Slre, to assure tIIal It Is leakpr.ot, 
before ,.Inlal a e,cle. Harmful .,dro
gea perollde wap." coald escape fro .. 

l tile e.closare d.dal a c,cle If eacl.
sure Is •• t leakpro.f .• 1Ier t. SeCUOI 
for elpaadd WARNING. 

A WAR_1I0 - CHEMICAL INJURY HAZARD: 
Wbeillaadll"gla,drogea perDllde, wear 
claemlcal splasla 9'lIles, "la,1 .r aeo
pre..e tines aad protecU"e clollllal, 
and absene aD safetr precaut/DDS. Refer 
to SecUoa 1 fDr elpanded WARNINGS. 

2-2 
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o The VHP Generator is properly positioned in rel~tion to the 
enclosure being processed, see Section 6. 

o A leak' test has been performed on the precleaned, sealed 
enclosure following the enclosure manufacturer's instructions 
(a properly cleaned ar d sealed enclosure is essential for the 
effect; 'eness and safoty of the VHP process. 

o A sterilant cartridge is in place; if a cartridge is not in place or 
is empty, install a new cartridge as described in Section 4 

o The printer has an adequate paper supply; if a paper roll is not 
installed or if the paper supply is low, install a new roll as 
described in Section 13 

---~--~------------------
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.D.E.S.C.R.'P .. T.'.O.N.O.F_'l.H.E.V.H.P_P.R.O.C.E.S.S ___ . II 

A 

The VHP (Vaporized 
Hydrogen Peroxide' 

Process 

The VHP Sterilization 
Cycle 

WARNING· CHEMICAL INJURY HAZARJ: 
Allbe en' of Ibe AERATiON pbase, use I 
Driller I.be I. cbeck and .. oallor Ihe 
VHP ctncenlraUOI wllbl.1be encl.sare. 
De VHP coace,InU •• sII.uld be II .r 
bel •• Ibe OSHA PEL (IS .f Jlnuary 1, 
1990 . 1 .... , 8· ••• r TWA) beflre IH 
enclosure Is Iccnseill. Refer ID SecU •• 
t'! <or tile mo.ll.rla, ,r.tell.re. 

'---

Slier;"" 3 - Description of /he VHP Process 

The AMSCO VHP Generator provides a simple and reliable 
method for sterilizing sealable enclosures. 

Effective VHP sterilization requires adequate VHP concentration 
and exposure time. 

The AMSCO VHP Generator uses air as a carrier to deliver 
vaporized hydrogen peroxide (VHP) to the exposed surfaces 
inside a pr&-cleaned sealed enclosure. This allows the sterilization 
process to take place at, or near, atmospheric pressure. The Vl-'P 
concentration depends on the temperature and humidity of the 
sealed enclosure. Because sterilization relies only on the contact 
of VHP with exposed surfaces, the transfer of heat and moisture 
required by steam or chemical processes is not necessary with 
VHP. 

VHP is continuously injected for the required exposure time to 
assure sterilization. Once the VHP sterilant leaves the enclosure. 
it is converted into water vapor and oxygen. 

The VHP sterilization cycle consists of four phases: DEHUMIDIFI
CATION, CONDiTION, STERILIZATION and AEHA TlON. 

• DEHUMIDIFICATION - Dry, HEPA-filtered air is circulated to 
reduce toumidity te. a predetermined level in the 10-40% relative 
humidity range. This permits the necessary VHP concentration 
to be maintained below saturation levels during the CON
DITION and STERILIZATION ptodses. TIme to reach the tar
geted humidity increases with the volume of the enclosure. 

• CONDITION- The flow of dry, HEPA-filteredaircontinueswhile 
VHP is injected into the air stream just beiore it leaves the 
Generator. The injection rate is controllable in the 2 to 10 grams 
per minute range. The CONDITION phase facilitates reaching 
the desired sterilization concentration mor" quickly in larger 
sealed enclosures. CONDITION time is affected by sl . -ilant 
inject;')n rate and enclosure volume. 

The CONDITION phase is optional and can be selected for the 
purpose of reducing total cycle time, especially for larger 
applications. Use of the CONDITION phase does not reduce the 
time of expo5ure to the constant VHP concentration during the 
STERILIZATION phase. 

• STERILIZA liON - A constant flow of the VHP/HEPA-filtered air 
mixture is maintained at the selected hydrogen peroxide injec
tion rate, within the controllable ~ange. 

• AERATION - VHP injection is stopped and the flow of dry, fresh, 
HEPA-filtered air continues to reduce the VHP concentration 
within the enclosure. 

3-1 



) 

) 

The Catalytic Converter 

The Regeneration Cycle 

3·2 
129~064 

Outflow from the encloslKe circulates, during all phases, tlvaugh 
a catalytic converter whic~ converts hydrogen peroxide into water 
vapor and oxygen. The catalyt' .; converter reduces the peroxide 
concentration to a level well below 1 ppm. 

After the VHP Generator has been operated for a period of time, the 
drying agent's capacity to absorb moistlKe becomes depleted. 
The regeneration cycle restores this drying capacity. 

• HEAT ·UP - Band heaters supply thermal energy to the drying 
agent and air·flow preheater for a specified time period. 

• REGENERATION - Air is heated by the preheater and passed 
(;n the reverse direction) through the drying agent to remove the 
water vapor collected dIKing prior sterilization cycles. This air is 
exhausted from the unit after it has passed tlvough the catalytic 
converter, which converts any '!C'sidual hydrogen peroxide into 
water vapor and oxygel~. 

• COOL·DOWN - The drying agent is allowed to cool. 

5«1ion 3 . Description 01110. VHP Prr:x:en 



HYDROGEN PEROXIDE HANDLING • 
~----------------

Hydrogen Peroxide 
Handling Precautions 

A WARNING - CHEMICAL I ... URY HAZARD: 
Wear cbemlcal spl.u ,I,gles, ,llyl Ir 
aeopreae IIIVes aall JlrotecUve clolla
lal. aall Ibserve all 1I,IIrogei perollde 
safety Jlrecaull.ls wllel baadlla, IIIe 
'ydrl,el JI8fOllde sterllaat. Refer II 
SeCUOI 1 for el,lIded WARNINGS. 

A WARNING - FIRE AND EXPLOSION HAZ
ARD: Hydrogel perDllde Is a slrolg 111-
dlmr. Avoid excessive lIeat, cOllarIl
latiol or cOllacl willi aay materials 101 
compaUble willa Illdlzers. Dilute aay 
spilled 'yd~llIeI perollde wltb water 
before wlpln, Ip. Immediately rlase 
willa water aay .. aterlals lsellil wipe 
up bydro!tll perollde spills. If lIydrl
gen perollde Is anowell to dry la the ma
terials. spollaaeDus combustlol 1liiY 
occur and I fire may resull Refer 10 
SecHol 1 for elpanded WARNINGS. 

A WARNING - PERSONAL I ... URY. UNSTER
ILE ENCLOSURE ANDJOR EQUIP~NT DAM
AGE HAZARD: Use laly AMCiCO sterllaal 
carlrldges, clDtalaing AMSCO-reglslered 
lI,drogel perollde II IIIls eqll,meal. 
Refer to SeCUOI 1 for elpaadell WARN
INGS. 

Sedon 4 • H~ f'emxide Handling 

Certain precautions ~ be at-served when handling hydrogen 
peroxide. Review the WARNING:> and CAUTIONS in Section 1 
before handling the hydrogen peroxide sterilant cartridges. Also, 
read, comply with, and save the hydrogen peroxide Material 
Safety Data Sheet (MSDS) included with each carton of sterilant 
cartridges. . 

4-1 
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Sterllant Calrtrildale 

A WARIIII8· CHEMICAL IIJURY HAZARD: 
Wear c'-leal .,laIIIlollles. ,1.,I.r 
.. , ......... es IU ".IecUwe cl.lII· 
1'1,"" .bsenelll .,dr.teI ,er.II'e 
safety ,muDolS wile. bIdIl •• sterl· 
lilt eartrl'teL Refer t. SecU •• 1 for 
elpIlded WAAllIIG5. 

A CAUTIOI: T .. tile cartrI'ge contrll bola 
CLOClWISE OIlY. TIfII •• It c ••• ter· 
cI.ckwlse ma, danllte tile cIrtrI'ge 
C •• HCU •• mecb.ISII. 

4-2 

The control prints a message when the sterilant cartridge needs 
replacement. Also, the windowed door on the steraant cartridge 

. compartment allows you to easily check the cartridge to see when 
it is empty (see Figure 4-1). 

Door 

Carlridga 
_--- Compartment 

Figure 4-1. Sterilant Cartridge Compartment 

1. Put on chemical splash goggles, vinyl or neoprene gloves and 
protective clothing. 

2. Turn the cartridge control knob clockwise 1 '1()0 to the REPLACE 
position. 

Turn knob CLOCKWISE 
10 REPlACE. 

t 

s.ction ... ,,,... ill" 1'wr»dtM Hantlin; 
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A WAIII. - CHEll' CAL IlJURY HAZARD: 
K., carbl.... ""." .1" d. lot 
sqaeeze. H c:t."4ae 11111 ..... Ipslde 
........ sqllleZe" .fter tile CIJ Is re
•• we", Uqll. ","fOleJI pnlille ilia, 
spra, .r splU •• -t. 

A WARIIIIG - PERSOIW.IIJURY, UNSTER
IlE EIEI DSURE AIIIJIIR EQUIIImR DAM
AGE HAZARD: Use Dilly lMsea stertlat 
cartrtdges, CllllalllallMSCO-reglstere 
.., .. naa pnllde II tIIIl eqllplieDI. 
D. lit I •• sterlllllt cart"",e lilt Is 
beyou Its elillraUoD ate, .r If It will 
lit be filly .... bef.re Its elplraUOI 
ate. Refer t. $ecUOI 1 for elpadell 
WARNINGS. 

NOTE: AMSCO sterilant cartridges 
contai" high purity 3096 hydrogen 
peroxide and are filled unde~ controlled 
conditions to assure effectiveness 
through the expiration date stamped on 
the label. 

NOTE: Cartridge is not properly installed 
if it does not rest ;'1 the recess. 

CAIITJOIt TIJI tile carbI"ge CODt:o/ boll 
CLOCKWISE •• 1, .s far as tbe ENGAGE 
'I,slU... Tanll. It lIast tIIll IIDslUl1i 
I·m IIIke tile stertlant cartridge aDDS' 

able. 

3. Open the cartridge compartment door. 

4. Gently grasp the spent cartridge with both hands. Carefully lift 
it up slighlly (about 1/16 of an inch) and then remove cartridge 
from the holder (soo Rgure 4-2). 

lil • .:NIridge sliglllIy. 
t~n remove from 

tlokltf. 

Figure 4-~. Remove !;pent Cartridge 

5. With water running in a sink, empty all remaining cartridge 
contents into the sink. When the cartridge is empty, carefully 
and thoroughly rinse the cartridge with tap water before disposal. 

6. Remove a new cartridge from the carton. Check the expiration 
date on the new cartridge. 

7. Remove the vented shipping cap from the new cartridge. 

8. Genlly grasp the new cartridge with both hands, align it with the 
groove in the cartridge holder, and carefully slide it all the way 
into the holder. Lower the cartridge into the 1/16' recess in the 
holder. 

9. Turn the cartridge control knob clockwise 180° 10 the ENGAGE 
position. DO NOT TURN THE KNOB PAST THIS POSITION. 

Turn knob 
CLOCKWI& 
10 ENGAGE. ~\ t 1 

::-

. ..... 
• T ____ ..., .... 

4-3 
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-SterUant Cartridge 
Storage 

The cartridge is now locked in place and cannot be removed 
until the cartridge control knob is turned to the REPLACE 
position. 

10. Close the cartridge compartment door. The VHP Generator 
will roN automatically filltha reservoir from the sterilant cartridge 
as needed. 

AMSCO sterilant cartridges are warranted through the expiration 
date whan the following storage pr .. .:tices are followed: 

• Store cartridges in an upright (vertical) position . 

• Store cartridges in the original polyethylene bag at a tampera
ture not to exceed 77"F (25"C) or, if cartridge has been removed 
from bag, store refrigerated at or about 4O"F i 4.4°C). 00 NOT 
FREEZE, i.e .• temperatures below -lSOF (-26°C). 

Stability has been assured for cartridges stored in the bag at 
temperatures up to 77°F (2S°C) and, out of the bag, refrigerated 
at 40°F (4.4°C). 
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DESCRIPTION OF THE GENERATOR CONTROLS. 

The ON/OFF switch (Figure 5-1) su~plies po ..... er to the VHP Gao
Power ON/OFF Switch erator and ils cOMols. 

Bod< 01 
Unil 

Power 
ONJOFF 
Swilth 

Figure 5·1. Power ON/OFF Switch 

The control panel directs all VHP Generator functions. Once the 
Control Panel appropriate access code has been entered, cycles can be run as 

described in this manual. 

NOTE: Although Cycle t has been preset 
by AMSCO, the cycle parameters can 
be chC'nged if the preset defaults do not 
fit the application. See Section 8 for 
information on changing cycle param
eters. The preset parameters for Cycle 
4 cannot be changed. 

Advisory 

S«1ion 5 • ~ of 1M G_1IIor Conlm's 

Cycles 1 and 4 have been preset by AMSCO. Cycle 1 is the 
sterilization cycle. Parameters con:rolling this cycle have been es
tablished and validated by AMSCO for sterilization of empty, pre
cleaned, sealed enclosures up to 40 ft3 in volume. Cycle 4 is the 
preset regeneration cycle to be used for periodic regeneration of 
the drying agent, as needed. 

Cycles 2 and 3 (CYCLE SELECT touchpads #2 and #3) and Cycles 
5 and 6 (accessed through the CUSTOM CYCLES touchpad) are 
reserved for special purpose operations that are developed, 
prograJf1med and validated by the user. 

Custom cycle para'Tleters can be entered only by operators who 
are as'3igned programmer or supervisor access codes which 
should only be assigned when special training has been con
ducted and stringent qualifications have been met. U' e of re
stricted, discrete access codes to perform certain functions is 
intended to prevent unauthorized entry and use of parameters that 
have not been properly developed and validated. See Section 8 
lor Custom Cy' information. 

The AMSCO VHP Generator has been designed and registered in 
accordance with Federal Regulations for the specific uses de
scribed in this manual. This device is to be used with enclosures 
that have been pre-cleaned per manufacturer's recommendations 
or basic instructions found in Section 6. 

Uses other than as specified and described are not recom
mended, may not be effective in sterilization, and may not be safe 
without careful, thorough development and validation. Please 

. contact your AMSCO Service Representative for appropriate guid
ance, in-service and training. 

5·1 
12936).064 
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CYCLE 
SELECT 

Touchpads 

STARl 
CYCLE 

Touchpad 

PRINT 
Touchpad 

CHANGE 
VALUES 

Touchpad 

CURSOR 
Touchpads 

Prinler -----

Figure 5-2. Control Panel 

CUSTOM 
CYCLES 

Touchpad 

PAPER 
ADVANCE 
Touchpad 

RESET 
Touchpad 

SAVE 
_-- VALUES 

Touchpad 

VALUE 
Touchpads 

The control also indicates cycle information both on the display and 
on the printout. 

It is important to become familiar with the control panel and its 
functions before attempting to run a cycle (see Figure 5-2). 
Following is an explanation of each of the control panel compo
nents and their functicOls: 

Display Window 

• The display window provides cycle information, as well as 
prompts to facilitate operation. When the VHP Generator power 
switch is turned ON, the display momentarily shows the name of 
the unit ... 

AMSCO VHP 1000 

BIO-DECON SYSTEM 

StK:tion 5 . Description of the Generator Controls 
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NOTE: In Older to opemte the eqcipment 
properly. it is essential that you read the 
Equipment Manual before running a 
cycle. 

S..,Iion, • 0..0 i: f .. 01 ... 0-_ ConItD/o 

and then goes 10 STANDBY. 

• When ,:lthe STANDBY mode, the display shows the time. the 
grams of hydrogen peroxide solution remaining in the reservoir 
(SR=); and the remaining capacity of the drying agent (DC=) in 
hours:minutes. 

When a CYCLE SELECT or CUSTOM CYCLE Iouchpad is 
pr&ssed with the STANDBY screen displayed, the control asks 
if the operator has read the Equipment Manual. The operator 
must use the VAlUE (up) arrow to change NO to YES and then 
press CHANGE VAlUES in order to proceed with the cycle. 

HAVE YOU READ THE 

• Aller YES is entered, the display shows that the selected cycle 
is active. 

CHG VAL OR START eye 

• When the START CYCLE touchpad is pressed with the display 
showing the active cycle, the display asks that a four-digit 
access code be entered. 

CYCLE 1 START 

ACCESS CODE 0000 

Pressing the VALUE (up and down) and the CURSOR (right and 
leh) arrows allow selection of the four-digit access code. Press
ing the START CYCLE touchpad enters the access code an,1 
initiates the cycle. 

If the access code is incorrect, access is denied. 

5-3 
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When the VHP Generat.Jl' is in ('ycle, the display shows the 
applicable parameters for the r llase in proqElS'. The following 
display windows appear, in sequence, aher Cyclt. 1 is started: 

The DEHUMIDIFICATION phase display shows the recirculating 
air flow in standard cubic feet per minute (SCFM), the time 
remaining in the DEHuMIDIFICATION phase, and the relative 
hLfTlidity of the recir('ulating air as it returns to the VHP Generator. 

0:45:00 

The CONDITION phase display shows the recirculating air flow 
in SCFM, the time remaining in the CONDITION phase, and the 
liquid hydrogen peroxide injection rate in grams per minute. 

IR= OO.Og/m 

The STERILIZATION phase display shows the recirculating air 
flow in SCFM, the time remaining in the STERILIZATION phase, 
and the liquid hydrogen per.:'xide ir.jection rate in grams per 
minute. 

C 1 STER 
1:30:00 

The AERATION ~se display shows the time remaining in the 
AERATION phase and the recirculating air flow in SCFM. 

C 1 AERATE A=12 SCFM 
1:00:00 

At the end of the cycle, the display shows time and date cycle 
was completed. The display continues to show CYCLE COM
PLETE information until RESET is pressed ... 

07-31-90 4:27:46P 

then the display returns to STANDBY. 

STANDBY 
SR. 0825.29 

Section II • Dwsc ,r , '" 1M 0. ... .,." Con""'" 
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CY~LE 
SELECT 

Touchpilds 

START 
CYCLE 

Touchpild 

~RINT 
Touch9i1d 

CHANGE 
"ALUES 

Jchpad 

CURSOR 
To.wpads 

CUSTOM 
CYCLES 
Touc~Pili 

PAPER 
AOVANfE 
Touchpild 

RESET 
T,uChPiid 

SA"/l 
--- VALUES 

Touc~Pild 

Figure 5-3. Control Touchpads 
VALUE 

Touchpads 

S~ct;on 5 - Description 01 the Generlltor Control, 

Tcuchpads (Figure 5-3) 

• CYCLE SELECT Toucllpads (1, 2, 3,4 and CUSTOM CYCLES) 

Pressing one of these touchpads selects the desired cycle. Up 
to six cycles can be sciected, 1 through 4 on the numbered 
touchpads, 5 and 6 on the CUSTOM CYCLES touchpad . 

• START CYCLE Touchpad 

Pressing START CYCLE when a cycle is c;ctive on the display 
begins the cycle sequence. 

The display advances to the cycle start access code screen. 

CYCLE 1 START 

ACCESS CODE 0000 

Pressing the VALUE (up and down) and the CURSOR (right and 
left) arrows allows selectioo of the four-digit access code. 
Pressing START CYCLE enters the access code, which either 
starts the cycle or, if access code is incorrect, denies operator 
access. 

5-5 
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NOTE: If sterilant injection had begun 
before RESET was pressed, an 
AERA TION phase runs to completion 
before the !:ontroi reverts to STANDBY. 

NOTE: Only operators with programmer 
or supervisor access codes can change 
cycle parameters. Referto Section 8 for 
Custom Cycle programming instructions. 

129363-064 

The START CYCLE touchpad is used to enter responses tlvaugh
out the cycle start-up routine. 

• PRINT Touchpad 

Pressing PRINT when a cycle is active on the display, generates 
a printout 01 the parameters lor the selected cycle. 

• PAPER ADVANCE Touchpad 

Pressing. this touchpad once advances the printer paper one 
line. 

Pressing and holding down this touch pad advances the printer 
paper multiple lines. 

• RESET Touchpad 

When no cycle is running, pressing RESET causes the control to 
immediately revert to STANDBY. 

When a cycle is in progress, pressing RESET aborts the cycle 
and then retums the control to STANDBY. 

• CHANGE VALUES Touchpad 

Pressing CHANGE VALUES cycles through the various screens 
involved when making changes in the ACCESS CODE menu, the 
CUSTOM PRINTOUT menu, and the various CUSTOM CYCLE 
menus. 

• CURSOR Touchpads (left and right arrows) 

Pressing these touch pads moves the cursor highlight left or right 
when entering access codes or selecting cycle settings. 

• VALUE Touchpads (up and down arrows) 

Pressing these touchpads increases/decreases numbers when 
entering access codes or selecting cycle settings. The VALUE 
touchpads are also used to cycle through the possible selec
tions when answering questions asked by the display, i.e. YES/ 
NO, PRESSNACUUM, etc. 

• SAVE VALUES Touchpad 

Pressing SAVE VALUES completes the CHANGE VALUES proc
ess and saves the new cycle settings. After SAVE VALUES is 
pressed the control returns to the active state lor the cycle 
selected. 
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NOTE: "power was interrupted or shut 
off during the previous cycle and VHP 
had been delivered to enclosure, the 
VHP Generator goes through an 
AERATION C)de and /he printout shows 
AERATION cycle information. 

~ ---~~ ----------------~ 

The SAVE VALUES touchpad can be pressed at any time while 
.n artf of the rneruI accessed by the CHANGE VALUES ~. 
When SAVE VALUES is pressed, the con\rol updlltes all 
parameters, . permanently overwriting the previous cycle 
lettlngl. 

I! RESET is pressed instead of SAVE VALUES,then the previous 
cycle sattings are retained and the control reverts to the ST ANUBY 
mode. 

Printer 

The printer records the status of VHP Generator, e.g., power-up, 
cycle parameters, actual cycle data and operator responses to 
prompts . 

• Power-up 

Prints the time the unit was turned on and software version 
mmber (by date and time). 

• •••••••••••••••••••••• 
• AJI800 VBP 1000 • 
• BJO.DIOO. S!8TIDI • 
• IIAD. OJ TBB llII4 • 
tIlflT 8!lIIlAL II 02183111011 
VBRII 0717111 

7/28/111 • 2:18:07 
•••••••••••••••••••••••• 
• 
• • 

• 
•••••••••••••••••••••••• 

PIUIVJOtJ8 CYCLa AlICllTm 
ABORT ABRA'l'IOlI 

Start: 12:02,"51' 
~: 1:02:1!8P 

5-7 
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• Cycle Start 

When START CYCLE is pressed. the printout shows the total run 
time in hours (TRT =). i,e .• the total nunber of hours the unit has 
been powered uP. and th.' ntmber of cycles run (C=). 

The. , the printer generates a printout of all cycle settings for the 
cnrent cycle. as well as the print interval setting. 

• During a Cycle 

• I I I I I I I I • I II I I • I I I I I I .. I I • 

arm.. I PAJIAIOTa8 
~8 SIr 7/18/81 
CYCLII 'I'IIIJI- 0001:011 
.......... CYCI.8a .......... 
0PJIRA1'0Il II 8 
• AII800 VBP 1000 • 
• ~D.xJi. 8181&11 • 
UIIlT ..... "'. II 01118381011 
7/./81 • 1I:18:0'1J' 
mr-Illl8.4· 0. a 
__ ' __ 9111. (1) 0030 
De",un _ M& (CPII) ao 
Coad. alP -' (CI'II) 00 
.... alP -' (CI'II) II 
.- alP -' (CI'II) 10 
DebnmM to (U.S.) 10 
0aGd __ WtJti) 00.0 
IIt.or 11\1 _ C6/tJti) IlL 1 
IIelIum _ 0:011 
CoD4 _ 0:00 
__ 1:00 
AG'.Ale _ 1:00 
Va~ t.mp .. llll I 
'Wbm_ t.mp -' 1l; I 
PrtDi IIItrftl -' 0:10 ........... ......... ~.--

When a cycle is running the printout shows the start time and end 
time of each phase. the cycle parameters (as selected during 
printer setup. see Section 1 J). and the tirneof each cyc.le parame
ter printout (at the print interval selected during printer setup). 

•••••••••••••••••••••••• 

• 14.1 
• 811.lS1 
• 00 
- M.II 

s.ct'oI1,. DNa t: r , til ... 0.. ... _ C<inIM 
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NOTE: The CONDITION phase is 
opliCm:! 8IId is not used in preset 
parameters for Cycle 111. 

In addition. at the end 01 CONDITION and STI:RIUZA TION. the 
printout indicates the amount 01 hydrogen peroxide used (in 
grams) during the phase. . 

a:lM:03P 
• I • II •• IIIII 1++++++++++++++ 

DIoJ ~ a.ac a:lII:oaP 
11111111111111111'""11111 

a.ac 8:111:0IIP 

j ~y-_ 3:.;# [ 
• At End of Each Ph ••• 

Printout shows various cycle parameters to aid the operator in 
the validation process. 

I I I , I I I II I I .. I I I • I I I I I I I II I 

- 81 - oa.3f 
- !H.8t 
- aU.3f 
- 14.1 
• 00 
- 0.08 

• At End of Cycle 

Printout shows CYCLE COMPLETE and time, the operator 
number and a signature line lor the operator . 

.A.l!R.U'II START 3:lM:1I8P 
3:a4:118P 

CJaIe AJI' lIDw - 20 
VBP lIeturD Tamp -101.1t 
DrJwr ID 'hmp - De.? 
v.~ _ 'hmp -18?M 
CbuD IIA. ll.B.<'I'> - 13.8 
DrJwr III ll.B.<'I'> - 00 
CbuD PNM. w.c. - 0.00 

ADAn OOJ(P 4:lM:a8P ..•............. -_ ..... . 
CYCLa COIO'Lm'B 4:lM:28P ....... _ ............... . 
OPDATOR 1 

5-9 
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Warning Lights 

• Aborts.nd F.IIu .... 

Whenever a cycle is aborted (automatically or manuaUy) the 
printer indicates the type and lime ofthe abort. IIVHP had been 
delivered before the cycle was aborted, the vHP Generator 
proceeds to the AERATION phase aI)d prints AERATION infor
mation. 

• ••••••••••••••••••••••• 
BJJJW BLOWD 
........ ao ~ l1:lIS:4U. 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
JIIIIaD. I'AILIJIIa 
........ au ~ l1:lIS:48A 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
PUID' I'AIL&D 
ABOJl'1'&D ~ 11:llS:4U. 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
AlkAli .. ~ ABAft 
.- _ ll:llS:4U. 

1l:lIS:41lA. 
Air now (IICI'II) - 18.0 
VBP CaDa. OIICIJ) - l.a _ ......... 

~~ 
Whenever VHP is present in the pre-cleaned, sealed enclosure 
being processed, the red lights alongside the control panel are 
energized. These lights cone on at the begiming of CONDITION 
and remain on until AERA nON is complete and the operator has 
verified that the VHP concentration within the enclosure is at or 
below the OSHA PEL (as of January 1,1990-1 ppm, 8-hourlWA). 
There are two lights in case one fails. VHP is present in the 
chamber whenever one or both of these lights are lit. 

A low-power connector ,located on the back of the VHP Generator, 
can be connected to interlock the enclosure's access ports when
ever the waming lights are on. 
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CONNECTING THE UNIT TO THE ENCI.OSURE • 

Cleaning the Enclosure 

Performing a Leak Test 
on the Enclosure 

A WARIIIIIG - CllEMICAlINJURY HAZARD: 
A1 .. ys ,errlllll I leak test.1 tile e.cl.
Sire. I. ISSII1t tIIll It Is leak,l'Ilf, 
bef.rl! ....... lcycle. Referl.SecUo. 
1 f.r eqillftti WARIIIIIG. 

Prior to running a sterilization cycle, the enclosure must be thor
oughly cleaned per manufacturer's recommendations. "This in
cludes wiping down the enclosure with a acceptable cleaning 
solution and allowing enclosllre to dry properly. Surfaces in the 
enclosure may air dry or be towel dried; surfaces should not be 
dried using 9rY heat. 

Carefully raview the WARNINGS and CAUTIONS in Section 1 
before connecting the VHP Generator to the enclosure. 

1. Perform a leak test, or verify that a leak test has been performed, 
on the enclosure following the enclosure manufacturer's 
recommendations. 

Position the VHP Generator near the pre-cleaned, sealed enclo
Positioning the VHP sure to be sterilized (no more than 10 feet away) as follows: 

Generator 1. Release the parking brake, using both hands to draw the 
______________ parking brake release lever up toward the handle (see Rgure 

A WWING - PERSOIIAL INJURY ANDIOR 
EQUIPMEIf DAMAGE HAZARD: MDtla. 
tile Glunllf requires DlDfe lila. loe 
perso.. Mllw,lslUo. It laly .1 lIal 
smaces. Refer II SeeU •• 1 flf ex, .. tie. WARIIIIIGS. 

LA ClUTlOI: AIII.llac.I •• If ralll •• tIIe 
llaerallf I.ce I cycle US ben 1.10-
Ita tile elecll'lalc baluce Is extrmeIr 
seaslllYe ... .., $II"" raoverae.1 may 
Cllse Ilarra/abirt clndlll •• s. 

6-1 ). 

2. Holding the brake release lever and with more than one person 
helping, push (or pullj the unit to the desired location. 

3. Once the unit is in the proper location, release the parking brake 
lever. The parking bmkf! automatically re-engages when ihe 
release lever returns to its original position. 

1~==:;~~~~~IL."n_ Brake OFF. 

Front VIeW showing 
brake handle. 

- Brake ON. 

Figure 6·1. Release the Parking Brake 

6·1 
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Connecting the VHP 
Generator to the 

Enclosure 

A WARIIING • CHEMICAL INJURY HAZARD: 
Wear cllenllcal Slllasll •••• Jes. ,Iayl.r 
1Ie''Ime ".1eS, ••• IInleclile clalll· 
lal •••• bsene all _drogell ,enllde 
safety lIft!CIUIIOas libel balullllllIoses. 
Refer Ie SecU •• 1 for elpaaded WARN· 
INGS. 

A WAR.IIG· BURN HAZARD: Tile VHP .ul· 
,1.1 , ... will lie 1101 If tile .all was NI 
rer:eaU,. Be careflll Dea cDaucUal 
lI.ses. 

A WARIIING· BIOHAZARD: D.uble lalel aad 
.1I11el HEPA fillers SIlDUld lie .UUzdl. 
appllcaUoas Dere tIIf; ~.cIDSIIre c.a· 
Ialns blol.glcals bazardo.s I. lIumans 

Outlol t=::::;::~ 
HEPA Foliar 

Sealed 
Enclosure 

BactOfia 
Relentive 

1. Connect inlet and outlet hoses to pre-cleaned, sealed enclosure 
ports as follows (see Figure 6-2): 

a. Remove the hoses from the hose storage compartment. 

b. Uncap (unplug) one end of a hose and confll"ct it to the VHP 
output perl on the back of the VHP Generator. Uncap 
(unplug) the other end of the hose and connect it to the inlet 
to the enclosure. The inlet should have a HEPA filter to 
prevent biologicals from excaping (or entering) the sealed 
enclosure. 

c. Repeat the above procedure for the other hose, connecting 
one end to the enclosure air return perl on the back of the 
Generator and the other end to the exit of the enclosure. The 
exit should have a HEPA filter to prevent biologicals from 
escaping (or entering) the sealed enclosure. Make sure all 
connections are tight. 

J 

Inlel 
HEPA Fitter 

VHP 
Supply 
Une 

VHP 1000 

Fiftets Pressure 
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Exler .... Prossure 
Alarm 

Conllol Una 

Auxiliary Input 
Connector 

Aeklm 
Una 

Figure 6-2. VHP Generator/Enclosure Pressure.Connection 

Section 6 • Connecting ". Unit to ". Enclosure 
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A ~TIOI: lee, eOllectlli ... ~ .ff 
tile fI .. r. A eiel fI.or ..., e.1SI eH' 
RIIIUH II tile ".ses. s."ort tile 
lI.ses ,. ,rnel' kllks .1tI.IIIDI stroll 
.. tile lie. eouecUolIS. 

A WAIII. - CllEIilCAlIIJUIY HWID: 
TIle III' peera~ b ..... 1I,lIr ... 
,e .... I ... '.,.IS .... IIlscbrtes tile. 
frllll tile VHP ..... t ,ort. Alwa,s lUke 
SIre till, III e •• ecUolS .re Oillt 1111 
lllat III eucllSIIIe veots/ports ... sealet. 
See SeeU.I' for eJ,aadetI WARllDlGS. 

A CAunOl- TIle VIIP Geaentorls capaille 
.f ,leSSlIrlzll, (.r naelaUIIl. said 
eleluure to 2 psll (or 55" W.C.,.lf , •• r 
eael.Slre Is .ot rated for .peraU.a at a 
pressure (or nea .. , II elcess of 2 
Psll. , •• 1IIIISl lSI aa AMSCO IVerpm-
sare/uaderpressure llanl .alt II c.a-
JUCU.I wltII tile leaerator. Tills will 
prneat .'laIIllI t. tile eDclosure. 

-

Sealed 
Endosure 

BllCleria 
Relentiw 

d. Pllice a SUj)port under the hoses to keep them from touching 
the floor and to prevent kinks and strain on the connections 
If the supply hoses rest on a cool floor, hydrogen peroxid~ 
may condense in the hoses. 

2. Check that all enclosure ventS/ports are closed and sealed so 
that there can be no VHf' leakage. Check hose connections to 
make sure they are tight. 

3. If pressure (or vacuum) inside the enclosure is to be controlled 
by the VHP Generator during the cycle, an External Pressure 
alarm must be used. To install this sensor, connect the sensor 
line assembly (short tube, long tube and bacteria· retentive 
filter) to the enclosure and the Generator as follows (see Figures 
6-2 or 6-3): 

a. Connect the short tube to the enclosure. 

b. Connect the bacteria·retentive filter to the short tube. 

I, .. o:t 
HEPA ;='oIter 

VHP 
Supply 
Une 

VHP 1000 

F"ers Vacuum 

ExIMMI Pressure 
AIInn . 

Control Une 

Auxiliary Input 
Connector 

Reun 
U ... 

Figure 6-3. VHP Generator/Enclosure Vacuum Connection 

Sec"'" e . C_1ing /he Unit 10 ". Enclosure 
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NOTE: Approximately one gallon of water is 
released into the sir during the regeneration 
cycle. The moist air released during 
tegella'Blion shocJd be cfsdaped to an 0I.Iside 
exhaust to prevent it from being drawn back 
into the generator throUgh the regeneration 
air intake, which could adversely affect 
regeneration. 

Setting External 
Pressure Alarm Limits 

Figure 6-4. External Pressure 
Alarm· Front Panel 

NOTE: When perfoml/Ig C)Oes teqUimg either 
a pressure condition or vacuum condition in 
the enclosure, it is necessary to verify that the 
alarm setpoinls (orooth the VHP 1000 control 
and the a:emal Pressure alarm are equal. If 
no~ unnecCesaJ I alarm/abort conditims win 
occur. 

6-4 

c. Comect the long tube to the bacteria retentive filter and then 
to the port on the back of the External Preesure alarm. 

d. Comecith8Auxiliary Input Cable(P.1368oa-127)totheVHP 
Generator's DC Input port on the rear 01 the generator and the 
other end to the External Pressure Alarm's port. 

e. Comect the AC Powrr cord (included with the External 
Pressuoe Alarm kit) to the rear of the alarm and the other end 
to a receptacle 

4. Post approPriate warning signs on and arooocl the enclosuoe. 

5. " not running an AI JTO·REGENERA TE at the end of the cycle, 
check to make sU'e the regeneration exhaust port (see FIgUre 
6-3) is capped. 

6. " running an AUTo-rEGENERATE at the end 01 the cycle, 
uncap the regeneration exhaust port. COM8CI a hose from this 
par •. 0 an outside exhaust. This connection 8SSUOes that the 
moist regeneration air stream is discharged to an area remote 
from the regeneration air intake. 

After successfully connecting the External PressU'e Alarm. the HI 
andLO alarm limits must be setto prevent any unnecessary alarm/ 
abort conditions from occU'ing. These alarm limits must be equal 
to those set in Section 7 (only the 'OVERPRESSURE SETPOINr 
can be set t!vough the VHP 1000's control program; the external 
alarm can monitor both over·and-underpressuoe conditions). 

To set the HI and LO alarm limits, perform the foilowing steps (see 
FlQure 6-4) .. , 

1. Press and hold button 111; use a screwdriver to turn the screw 
and set the underpressure setpoint. It is up to the user to 
establish what value is acceptable for underpressU'e. Release 
the button when value displayed on the External Pressure alarm 
is acceptable. 

2. Press and hold button 112; use a screwdriver to turn the screw 
and set the overpressure setpoint. This value must be the same 
as set in Section 7, specifically, the 'OVER PRESS ALARM 
SETPOINr. Release the button when the value displayed on 
the External PressU'e alarm is acceptable. 
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PRESET CYCLES • 
--------~--------

Preset Cycle 
Factory Settings 

NOTE: AJ/hough cycle 1 has been preset 
by AMSCO, the cycle parameters can 
be changed if the preset defal''ts do not 
fit the application. See Section 8 for 
information on changing cycle param
eters. The preset parameters for Cycle 
4 cannot be changed. 

Section 7 • Pre'" Cydes 

Cycles 1 &nd 4 have been preset by AMSCO at the factory. Cycle 1 
is the established steril.ization cycle that was developed and 
.. alidated for l'oth 2 1t3 and 40 ftl pre-cleaned, sealed enclosures. 
\OAC (Assoc ialion of Official Analytical Chemists) sporicidal test 
.'Jroteeols were used to validate the cycle. 

ne preset cyde parameters for Cycle 1 are as follows: 

T= 0:45:00 

C 1 COND 

T= 0:00:00 

C 1 AERATE 

T= 1:00:00 

RH= 10 % 

A=12 SCFM 

IR= OO.Og 

Cycle 4 is the regeneration cycle which has been programmed to 
regenerate thp. drying agent. Sellings are as follows: 

2:00:00 TEMP=392.0F 

8:00:00 

REGENERATE COOL DOWN 

8:00:00 

7-1 
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Running the Preset 
Sterilization Cycle 

A WARII •. CHEMICAL INJURY HAZARD: 
Dllsene II. safety ,reclilla.s wIIeI 
uDdU.. lI,drtlle. perilide. Refer I. 
SecU .. 1 f. u,IIdetIWARIIIG5. 

A CAUTION: Avol. talclllDIL .r IDO,I •• tile 
gellenl.r I.ce I c,cle illS beea I,IU-

7·2 

aled. tile eleclraalc lIalaDce Is eI-
tremel, seaslU,e IDd IDJ suddeD .. Ole-
IIHlma, caase alanalabolt caRIIIUaD$. 

NOTE: In order to operate the equipment 
properly. it is essential that you read the 
EqLirmert Manual before (IIIfling a cycle. 

III 

129363 L J60I 

Carefully review the WARNINGS and CAUTIONS in Section 1 
before attempting to run the preset STERILIZATION cycle. 

1. Verify that the VHP Generator is properly connected to the pre
cleaned. sealed enclosure and that a leak test has been 
performed. 

2. Verify that a sterilant cartridge is in place. 

3. Verify that the printer has an adequate paper supply. 

4. Position the power switch to ON. 

The display momentarily shows the unit's name ... 

BIO-DECON SYSTEM 

and then advances to STANDBY. 

STANDBY 

SA= 1023.4g 

The STANDBY display shows the sterilant reservoir contents (in 
grams) and the remaining dryer capacity (in hours:minutes). 

5. Press CYCLE SELECT touchpad #1 to activate the AMSCO 
validated cycle. 

The display asks if you have read the Equipment Manual. 

HAVE YOU READ THE 

EQUIPMENT MANUAL NO 

6. Use the VALUE (up) arrow to change NO to YES. then press 
CHANGE VALUES. 

The selected cycle is shown in display window: 

7. Press the PRINT touch pad to obtain a printout of the cycle 
settings for the selected cycle. Compare the printout to the 
desired preset cycle parameters. 

8. Press START CYCLE. 

Section 7 - Preset Cydes 
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The display shows the cycle selected and asks that an access 
code be entered. 

==1IIIIIIIiII~~==_ 
CYCLE 1 STAAT 

ACCESS CODE 0000 

9. Enter your access code, using the VAlUE (up and down) and 
CURSOR.<right and left) arrows, then press START CYCLE to 
initiate the cycle start-up sequence. 

II the wrong access code is entered, the display indicates that 
access is denied. 

When the correr.1 access code is entered, the display first shows 
that the code is accepted ... 

and then asks if you want torur. an automatic regeneration cycle 
at the end of the steri6zation cycle. . 

AUTO REGENERATE 

AFTER CYCLE 

10. Use the VALUE (up and down) arrows to change NO to YES if 
desired, then press START CYCLE. 

• II YES is entered, the display asks you to verily that the 
regeneration connections have been made. 

REGEN CONNEC'nONS 

MADE? 

Check your connections, then use the VALUE (up) arrow to 
change NO to YES. Press START CYCLE. 

The display then indicates that the control is checking the 
remaining drying agent capacity. 

CHECKING DRIER 

CAPACITY 

• II the cycle time exceeds the dryer capacity by more than 
one hour, the display momentarily shows that dryer 

7-3 
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A WAR •• ."CHEMlCAlIIUURY HAZARD: 
War cllea!lClI.,lasII ,,"Ies, 11.,1 ., 
_ .......... alII ,ratecU .. d ... 
. 11" 1111 .b.,.. all ., ••• " ~rlllile 
safeIy,reculllls ........ Uses. 
Refer II SecU.I 1'.r el.alilell WARI
INGS. 

NOTE: The reseNoir must contain 
enough hydrogen peroxide to complete 
the selected cycle before the control will 
advance. 

A WARIlIO· CHEMICAL INJURY HAZARD: 
War cbeallcal .,Iau •••• Ies, III,.er 
....... • 1.111 alII .ntecU .. cl,tII· 
III •• " , •• ".",.,lIr'I" ~rlll'" 
........ recaeU ..... IISIaIllI, • 
... cartrlll ... ReferIlSectlIl1'.rel· 
,.11IeII WARIIIGS. 
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regeneration is necessary, and then the control aborts the 
cycle. "this happens, disconnect the !roit fran the enclosIWe 
and run the regeneration cycle (see Running the Preset 
Regeneration Cycle later in this section) . 

REGENERATION OF 

DRIER REQUIRED 

• "the cycle time exceeds the dryer capa.::ity by less than 
one hour, the display momentarily indicates that the cycle 
time exceeds the drying capacity ... 

and then allows you to either abort the cycle (press RESET) 
or continue the cycle (press START CYCLE). 

TO ABORT 

"you know that the remaining dryer capacity is sufficient to 
run your cycle, press START CYCLe. "you want to re
generate the drying agent, press RESET to abort, then run 
the regeneration cycle. 

Once it is determined that the dryer capacity is sufficient to run 
the selected cycle, the display advances to show that the 
control is checking the amount of hydrogen peroxide in the 
reservoir. 

TAruS 

CHECKING H202 WEIGHT 

• "there is not enough hydrogen peroxide in the reservoir to 
complete the selected cycle, the control fills the reservoir 
from the cartridge. 

SCAlE= 0587.5 

• "the cartridge is not in place or if it is empty, the display 
alerts the operator. "the display gives this message, install 
a new cartridge as explained in Section 4 . 
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NOTE: In order to use this feature, the 
enclosure volume must be larger ""n 
10 cubic feet arid a sensing line must 
be connected from the enclosure to the 
appropriate sensing port on the back of 
the Generator (see Section 6, step 3). 

Programmer or ,.. 
Supervisor Access 

Code Required 

When the reserYDir is at the required level, the display incicates 
that the sterilant weight is sullicient. 

The display then advances to ask if you want the VHP Gener
ator to control the pressure in the enclosure. 

11. Use the VALUE (up and down) arrows to select YES or NO, 
then press START CYCLE to enter your response. 

a. II the response is NO, the display advances to indicate that 
the control is opening the air supply and return valves (skip 
to step 12). 

b. II the response is YES, the display asks that your acc.ess 
code be entered. 

Enfer your access code, using the VALUE'(up and down) 
and CURSOR (right and left) arrows, and press START 
CYCLE . 

• II an invalid access code is entered, the display indicates 
that access is denied ... 

and then reverts to the PRESSURE CONTROL screen . 

• II the access code entered is valid but nota programmer 
or supervisor access code, the display shows the op
erator number for the access code entered. and denies 
access ... 

and then reverts to the PRESSURE CONTROL screen. 

7·5 
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A CAUTlIII: Test tile ad_ II mIfy 
lllal II UI wltbtalil tile lleslrell rllS· 
... ~ .. IIC.., lief .. seW .. ,.. 
... 'Ir lac • .., IIIffe_llail>. Refer I. 
Se;:Uel 1 'er 1111 ..... CAUTlIlI. 

'/-6 

NOTE: It is the operator's responsibi!ily 
to make sure the operating pressure (or 
vacuum) se/tK;ted does not exceed the 
fII'ICIostIe manufacturer's recommenda
tions. 

When the correct access code is entered. the display first 
shows that the code is accepted. . . . 

.r=:::J 
and then asks you to verify that the enclosure is larger than 
10 cubic leet. 

THAN 10 CU FT? NO 

II you are sure your enclosure is larger than 10 cubic leet, 
use the VAlUE (up) arrow to change NO to YES and press 
START CYCLE. "your enclosure is not larger that 10 cubic 
leet, press START CYCLE with NO displayed. The screen 
moment&rily shows ... 

and then reverts to the PRESSURE CONTROL screen. 

Once you have verified !hat the enclosure is larger than 10 
cubic leet, the display asks that you specify whether you 
" . .tnt the generator to maintain pressure or vaCUOOl within 
the enclosure. 

Use the VALUE (up and down) arrows to select PRESSURE 
or VACUUM, then press START CYCLE. 

The display then verifies your selection (PRESSURE or 
VACUUM) and asks that you enter the value, in inches 01 
water coiOOln (WC) 01 the nominal pressure differential that 
is to be maintained. The setting mu!;t be in the range shown 
at the bottom 01 the display (.1 to 1.5' WC). 

Use the VAlIA: (up and down) and CURSOR (left and right) 
arrows to enter the desired differential, then press START 
CYCLE. 

s.t:Iion 7 - "'.at C)IW. 
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NOTE: It is the operator's responsibility 
to \IefitY that the sensing line is oonnected 
to the correct port (PRESSURE or 
VACUUM) on the back of tile Generator 
(see Section 6, step 3). 

NOTE: It is thff operator's responsibility 
to verify that the pressure alarm is 
connected (see Section 6, step 3). 

rilJ' 
A WAIIIIG: CHEMICAl IIIJURY HAZARD: 

Halllfil .,drqn perodlle ,a,ol$ win 
escape frill Ole e.cl.sure If It Is •• t 
sealetl clIIIPletel, nea tile Geaerator 
Is set f.r ,ressare .,eraU... Refer t. 
SecU •• 1 f.r elpaalletl WARIINGS. 

The display then asks you to enter the minimum vatue, in 
inches 01 wata" coIum. aboIIe the raninaI pressU"e differential. 
that the cycle will alarm/abort .. 

SETPOINT= 

Use the VALUE (up and down) and CURSOR (left and right) 
arroWS to enter the desired differential. then press START 
CYCLE. 

The enclosure will be maintained at a pressure (or vacuum) 
that is equal to this differential above (or below) atmospheric. 

The display then asks you to check that the sensing ~ne is 
comected to the proper port. PRESSURE or VACUUM. 
match your selection. 

TO PRESSURE? NO 

Check that the sensing line connection is to the correct port 
on the back of the generator (see Section 6, step 3 if in 
doubt). If the display shows PRESSURE. then the line must 
be connected to the pressure port; if it shows VACUUM. then 
the connection must be to the vacuum port. After you have 
verifiedtheconnection.usetheVALUE(up)arrowtochange 
NO to YES and press START CYCLE. 

The display advances to ask if the external pressure alarm 
is connected. 

ALARM CONNECTED? NO 

Make sure the alarm is comected.then use the VALUE (up) 
arrow to change NO to YES and press START CYCLE. 

The display then asks you to verify that the enclosure is 
le,ktight at the pressure (or vacuum) setting that has been 
made. 

Make sure the the enclosure has been leak·tested for the 
pressure or vacuum setting made. then use the VALUE (up) 
arrow to change NO to YES and press START CYCLE. 

7-7 
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NOTE: The CONDITION phase Is 
optionBl. " CONDITION time Is set to 
zero, the oontrrJI automslicBlly advances 
to the STERIUZA TlON phase. 

7·8 
1~ 

12. Tt>e display then asks that you press START CYCLE again to 
confirm that you are ready to run the cycle. 

Press START CYCLE. 

The display advances to indicate that the control is opening 
the air supply and return valves. 

then ... 

TAT1JS 

OPENING AIR SUPPLY 

VALVE •.• 

OPENING AIR RETURN 

VALVE ... 

13. The cycle than proceeds, v.flh the cispIay sOOMng the appicabIe 
parameters for the phase in process. The following display 
windows appear, in sequence, when Cycle 1 is run: 

• The DEHUMIDIFICATION phase display window shows the 
recirculating air flow, in standard cubic feet per minute 
(SCFM), the time remaining in the DEHUMIDIFICATION 
~hase, and the relative humidity and temperature of the air 
~tream alter it leaves the enclosure, returns to the Generator 
and passes through the catalytic converter. 

C 1 DEHUMID 
0:45:00 RH=07%@123F 

At the end of t'~ DEHUMIDIFICATION phase, the display 
indicates that the hydrogen peroxide injection PimP is 
being primed ... 

PRIMING PUMP. . . 

then the cycle advances to the CONDITION phase. 

• The CQN)ITI()N phase dspIay wi1cIcttY sh:7.Ns fie recicUaIing 
air flow in SCFM, the time remaining in the CONDITION 
phase, and the 6qlid hydrogen peroxide injection rate in 
grams per minute. 
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A WAR •• • CIIEIIICAlIIJURY HAZARD: 
AI tIIe .... f tile lEUnOI ,Use, .. I 
DIi ...... II elleclt I" · .... ter tile 
¥lIP e __ IrIU ...... tile _d •• e. 
tile ¥lIP e.cnlrlUH .... 111 III II .r 
..... tile DSIIA PEL (II If Jail" " 
1990·1"... ..... TWA) lief ... tile 
ad.-lIlCe"'. Referl.SecU •• 
15 fer •• It.rI •• "ecetl.re. 

NOTE: The blower continues to run and 
the red warning lights remain lit until the 
VHP coocentration is checked and YES 
;s entered on the control. 

When the tmer COU1Is down to zero, the control aubTlakaly 
advances to the STERIliZATION phase. 

- The STERILIZATION phase display window shows the 
recirculating air flow in SCFM, the time remaining in the 

STERILIZATION phase, and the liquid hydrogen peroxide 
injection rate in grams per minute. 

1:30:00 IR= 

When the tmer COU1Is dc7.\.1 to zero, the COIlbol aubTlalicaly 
advances to the AERATION phase. 

- The AERA ~ phase dspIay window shows the recircUating 
air IIow in SCFM and the time remaining in the AERATION 
phase. 

,----STAn! 

C 1 AERAlE 
1:00:00 

When the AERATION timer counts down to zero, the control 
asks if you have checked the VHP residual level in the 
enclosure. 

ENClOSURE VHP LEVEl 

CHECKED? NO 

14. Use aOrAger Multi Gas Oetectore tubetotesllheenclosurefor 
residual VHP as explained in Section 15. 

Aherverifying that the enclosure is at an acceptable VHP level, 
use the VALUE (up) arrow to change NO to YES on the display, 
then press CHANGE VALUE3. 

-The AIR SUPPlY and AIR RETURN VALVES close. The 
display indicates that valves are closing ... 

CLOSING AIR SUPPLY 

VALVE •.. 

7·9 
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NOTE: During auto-regeneration, the 
redwaminglightsremainlit for up to 12 
hours or until the VHP concentration is 
checked BIJd CYCLE SELECT toucl¥Jad 
114 is pressed. 

CYa.E 
T -.lCSE·iiiil£~CT ,. 14 

A WAR •• • BURl HAZARD: TIle VHP •• t· 
,It ,.It II b.t after tile lilt bas lien 
rtL Ie camll.bel .lsClDIeCUDI tile 
"seL 

7·10 

and then ... 
TAnJS-

CLOSING AIR RETURN 

VALVE ••. 

• II AUTO-AEGEtfiIA TE was selected, tie c:a*tlI a.DnaIicaIy 
advl!JlC6S to the regeneration cycle. The cycle proceeds as 
described in Running the Preset Regeneration Cycle later 
in this ~ection, except that, dlM'ing the lirst 12 hours 01 the 
regeneration, the display Hashes a message alerting the 
operator to check the enctoslM'e hydrogen peroxide 
concentration belore disconnecting the unit. 

II it is necessary to access the enctoslM'e belore the auto
regeneration is complete, fll'St check the enctoslM'e lor 
residual VHP as explained in Sect:on 15, then press CYCLE 
SELECT touchpad '4. The red warning lights go out and the 
auto-regeneration continues . 

• At the end 01 the cycle, the display shows the time and date 
the cycle was completed. The display continues to show 
CYCLE COMPLETE inlormation until RESET is pressed . 

. 
07·31·90 4:27:46P 

When RESET is pressed the display retlM'ns to STANDBY. 

SR= 0825.29 

15. To disconnect the Generator Irom the enclosure. carefully 
remove and store the hoses as follows: 

a. Keeping the end of the hose elevated so that no residual 
hydrogen peroxide can drip out. disconnect and cap one 
end of a hose at a tir'18. 

b. Once hoses are disconnected and capped, inspect each 
hose for any visible liquid that may have collected inside. 
Any liquid inside the hoses shoufd be treated as concen
trated hydrogen peroxide and handled accordingly. If the 
hoses contain any residual liquid ... 

• Place them, one at a time, in a sir:; that is piped to an 
enclosed drain. 
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A WAR •• - CllEMiCALlIJURY. FIRE AID 
EXPlDSlDl HAZARD: Wear c:bemlc:al 
...... ,Ies, wIIIrI" .. "...Iowes 
ull ".tecU .. c:1.1II1 ... ull.bsenlill 
11,*,,11 ,enll. sa.ety prec:auU .. 
wllellludllu,II.ses. Aur midlalllll-
1111111 ilia lines II1II/" ilia lid ... 
sllllllI .. trealelllS C:.IICe.tnlelllly
lIr1p. ,.'IIIIe. Refer t. Sec:U •• 1 •• r 
upa." WARIOIIGS. 

NOTE: Fiitered. oil-free air can be used 
to speed up drying. 

Read before Running the 
Regeneration Cycle 

S«rion 1 - Pre'" Cycles 

• Tum on the water and uncap one end of the hose. 

• Elevate the capped end of the hose and allow ali the liquid 
to drain from the hose. . 

• Remove the cap from the other end of the hose and run 
deionized or distilled water through the hose. 

• Repeat the procedure for the second hose. 

• Allow hoses to air dry, then recap them. 

c. Place hoses in the storage compartment. 

16. Inspect the enclosure for any visible residual liquids. Any 
liquid inside the enclosure must be treated as concentrated 
hydrogen peroxide and handled accordingly. Test any liquid 
residue in the chamber using a Merckcquanr- 1001 test strip 
as explained in Section 15. 

A regeneration cycle is required whenever the moisture absorp
tion capacity of the drying agent is depleted to the point that the 
desired cycle cannot btl run to completion. The remaining drying 
agent capacity (OC) is always displayed when the unit is in the 
STANDBY mode. This capacity is displayed in hours:minutes. 

The time required to run a sterilization cycle must be less than the 
remaining drying agent capacity in order for a cycle to be run to 
completion. 

The regeneration cycle has three phases: 

- HEAT-UP - Band heaters supply thermal energy to the drying 
agent and the air-flow preheater for a specified time period . 

• REGENERATE - Ambient air is drawn into the Generator and 
passed through a preheater. then (in a reverse-flow direction) 
through the drying agent. This hot flowing air stream removes 
water vapor from the drying agent. The moist air stream then 
passes through a catalytic converter before being discharged 
from the unit. The discharge line should be connected to an 
outside exhaust. 

• COOL-DOWN - The drying agent is allowed to cool for a 
specified time period. When cool-down IS complete, the unit is 
ready to run a sterilization cycle. 

7-11 
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Setting Up the 
Generator for·the 

Regeneration Cycle 

NOTE: Approxmately one gaIon of water 
is released into the air during the 
fegBIreration C}Q9. The moist air IE' sed 
during regeneratiaJ should be discharged 
to an outside exhaust to preve.,t it from 
being drawn back into the generator 
through the regeneration air intake, which 
would adversely affect regeneration. 

Running the 
Regeneration Cycle 

Regene,.tion 
C)<cle 
14 

NOTE: In order :.> 'Jf"'"'fafe t;.·~ equipment 
properly, it is e .s;H·'ial !;'nt yo" read the 
Eqtipmert Mar. Jill I. •. ' "" i" "';~ 'a C)'de. 

129363-064 

1. Uncap the regeneration exhaust port ,located on the back of the 
unit (see Figure 7-2). 

2. Connect a hose from the regeneration exhaust por1 to an outside 
exhaust line. This connecticn aSsures that the moist regeneration 
; irstream is discharged toar area remote from the regeneration 
air intake. 

RegeneraUon Ex/Iau$I 
Port 

Figure 7-2. Regeneration Exhaust Port 

1. lJerily that the leg( neration exhaust line is connected to an 
outside exhaust. 

2. Verily that the printer has an adequate paper supply. 

3. Position power switch to ON. 

The display momentarily displays the unit's name ... 

AMSCO VHP 1000 

BID-DECON SYSTEM 

and then advances to STANDBY. 

4. Press CYCLE SELECT touchpad 114 to activate the regeneration 
cycle. Display asks if you have read the Equipment Manual. 

EQUIPMENT MANUAL NO 

Sec:lion 7 • P,eSfll Cycles 
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5. Use the VALUE (up) arrow to change NO to YES, then press 
. CHANGE VALUES. 

The selectEid cycle is shown in display window: 

6. Press START CYCLE. 

The display shows that CYCLE 4 is selected and asks that an 
access code be entered. 

7. Enter your access code, using the VALUE (up and down) and 
CURSOR (right and left) arrows, then press START CYCLE to 
initiate the cycle start-up sequence. 

If the wrong access code is entered, the display indicates that 
access is denied. 

TAltIS----., 

ACCESS DENIED II 

When the correct access code is entered, the display momen
tarily shows that the code is accepted ... 

then asks you to verify that the REGENERATION connections 
have been made. 

REGEN CONNECllONS 
WDE? NO 

Check your connections, then use the VALUE (up) arrow to 
change NO to YES. Press START CYCLE. 

7-13 ,-
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The display then indicates that the HEAT-UP phase is in process 
and shows the. time r~aining in the HEAT-UP phase. 

2:00:00 194.7F 

When the HEA T-UPlirnercOUlts down to zero,the REGENERA
TION phase begins. The display shows the temperature of the 
air stream as it leaves the air drier and the time remaining in the 
phase. 

REGENERATE 

The cycle advances to the COOL-DOWN phase when the RE
GENERATION timer counts down to zero and the temperature 
of the air stream is greater than or equal to 7nF (110"C). 

TATtIS_ 

REGENERATE COOL DOWN 

8:00:00 

When the COOL-DOWN timer counts down to zero, the RE
GENERATION cycle is complete. The display shows CYCLE 
COMPLETE information until RESET is pressed. 

07-31-90 9:15:25A 

When RESET is pressed, the display returns to STANDBY. 

STANDBY 
SR= 

9:20:31A 

DC=20:00 

SeeIIon 7· ,.,..., ~. 



CUS.TOM CYCLES • ----------
Advisory 

Read before 
Programming 

Custom Cycles 

Programming 
Custom Cycles 

NOTE: In order to operate /he equipment 
properly, it is essential that you read the 
Equipment Manual, 

Section ". c_ CycM. 

The AMSCO VHPGsnerator has been designed and registered in 
accordance with Federal Regulations for the specific uses de
scribed in this manual. This device is used with enclasures that 
have been pre-cleaned per manufacturer's recommendations or 
basic instructions found in Section 6. 

Uses other than as specified and described are not recom
mended, may nOt be effective in sterilization, and may not be safe 
without careful, thorough development and validation. The instruc
tions that follow explain how to program the parameters that make 
up a custom cycle. For appropriate guidance, in-service and 
training on how to develop and validate custom cycles for your 
special needs, please contact your AMSCO Service RBpI sssntative. 

Parameters controlling preset Cycle 1 have been estabUshed and 
validated by AMf:CO for sterilization of empty, prs-cleaned, sealed 
enclosures up to 40 It' in voItme. Cycle 4 has been preset by 
AMSCO for periodic regeneration of the drying agent as needed. 

Cycles 2 and 3 (CYCLE SELECT touchpads 112 and 113) and Cycles 
5 and 6 (accessed tIvough the CUSTOM CYCLES touchpad) are 
reserved for special purpose operations that are developed, 
programmed and validated by the user. 

Custom cycle parameters can be entered andfor changed only by 
operators who are assigned programmer or supervisor access 
codes, which should only be assigned when special training has 
been conducted and stringent qualifications have been mel. Use 
of restricted, discrete access codes to perform certain functions is 
intended to prevent unauthorized entry and use of. parameters that 
have not been properly developed and validated. 

Parameters can be changed for all cycles except Cycle 4, the 
Regeneration cycle. 

1. With the trit in the STANDBY mode ... 

press anyone of the custom cycle touchpads, i.e., 112, 113, or 
CUSTOM CYCLES (to access cycles 115 and 116). 

The display asks if you have read the Equipment Manual. 

2. Use the VALUE (up) arrow to change NO to YES, then press 
CHANGE VALUES. 

8·1 
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• II Cycle 112 is made active, the following is shown on the 
display: 

CHG . VAl OR 

• II the CUSTOM CYCLES touchpad is pressed, the CUSTOM 
CYCLE selection screen is displayed: 

Custom 

N~'----
TAI1JS 

CUSTOM CYCLE NUMBER 

NOTE: Pressing the PRINT 
touchpad generates a 
printout of the current cycle 
settings for /he Relive cycle. 
It is recommended that this 
printed record be generated 
before changing any cycle 
parameters. Whenever 
cycle parameters are 
changed, /he previous cyde 
parameters (stored in RAM) 
are permanenUy over· 
written. 

Press the CURSOR (right and left) and VALUE (up and down) 
arrows to select a custom cycle number,S or 6, then press 
CHANGE VALUES to lock in the custom cycle number. The 
display then shows that the selected cycle is active: 

3. Press the PRINT touchpad to obtain a printout of the current 
cycle settings. 

4. With a cycle active on the display (e.g., Cycle 5), press 
CHANGE VALUES. 

The display asks that a programmer or supervisor access code 
be entered. 

Programmer or ... 
Supervisor Access 

Cod_ Required 

CYCLE 5 PARAMETERS 

ACCESS CODE 0000 

5. Enter your access code, using the CURSOR (right and left) and 
VALUE (up and down) arrows, then press SAVE VALUES to 
initiate the custom cycle sequence. 

• II an invalid access code is entered, the display indicates that 
access is denied. 
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NOTE: Pressing SAVE VALUES 
after a parameter has been 
changed lmmedIIttely updates the 
parameters for the active cycle, 
permenenUy ovefWrlUng the 
previous cycle sentngs, and 
returns the display to the CYCLE 
ACTIVE screen. More than one 
cycle phase parameter saeen can 
be updated before the SAVE 
VALUES touchpad is pressed. If 
changing parameters for more 
than one phase, press CHANGE 
VALUES to access the display!> 
for each phase, then press SAVE 
VALUES, after all changes have 
been made, to save the new 
settings. 

Sectio" •• CUI""" G)des 

• If the access code entered is valid but not I progremmer or 
supervtsor lCeen code, the display shows the operator 
ntnlber for Ihi' ac~ess code entered, and denies access. 

When the correct acce..a code is entered, the display m0men
tarily shoWs that the code is "-:~epted ... 

then asks that you enter the volllTle (in cubic feet) o~ the 
enclosure to be processed. 

Use the CURSOR (ri~ht and left) and VALUE (up and down) 
arrows to enter the enclosure voIlITIe. 

Then press CHANGE VALUES. 

6. The display advances to the first CYCLE PARAMETERS screen 
which shows the current settings for the DEHUMIDIFICATION 
phase of the active cycle. 

Use the CURSOR (right and leh) and VALUE (up and down) 
arrows to make the desired changes to the parameter settings 
for the DEHUMIDIFICATION phase. The parameters that can 
be changed are: the recirculating air flow (A) in standard cubic 
feet per minute (SCFM), the phase countdown timer setting (T) 
in hours:minutes:seconds (seconds cannot be set), and the 
enclosure relative humidity (RH) - relative hlITIidity choices are 
10, 20 or 30. 

8-3 
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The relative hunidily settings determine the amount 0' water 
(measured in gnsIft3 or mgJIiter) in the enclosure's air at a speci'ic 
temperature. . 

The relative humidity is measure din the air stream returning 'rom 
the enclosure. The probe is located int he inlet to the air dryer. The 
printout includes the relative ht.midity and the corresponding 
temperature. They are printed as 'Dryer in T emp= 91.8" and'Dryer 
in RH% • 12". 

The followilig table contains the RH equivalents (10'11., 20'11., or 
30'11.) 'or dryer inlet temperatures ranging 'rom below 770 F to over 
122" F. 

TABLE 8-1. Temperature and R.H. Equivalents 

DRYER IN TEMP 

~77F 

78t08CF 

81 t084F 

85t088F 

89t093F 

94tol00F 

101 to 108 F 

109 to 119F 

~ 120F 

I-~DR~Y~E~R~IN~R~.~H.~~~~~~~ 

H;;;I Denvtes actual R.H. in the endosure 

The cycle will only advance to the condition phase when the 
setpoint has been achieved and the dehumidify countdown timer 
has reached zero. 
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A WOIIING - CIIEMICAlIIIJURY HAZARD: 
Elcl.sure IDIst be speclall, equipped 
wltII .1 ellen.1 elll.lst syslelllil ,,'
de, tl I. IIIe Ellenal Veat Output 
featlre. Clleck eavl,.amntallaws and 
C'ltaCt , • ., AMSCO Senlce Represea
taU" bet ... Isll, tills featlre. See 
SeCU.I 1 for el,.I.e. WARNING. 

Sedan 6 • Custom GycMs 

7. Press CHANGE VALUES to advance display to the settings for 
the CONDITION phase. 

T= 0:00:00 IR= OO.Og 

Use the CURSOR (right and left) and VALUE (up and down) 
arrows to make the desired changes to the parameter settings 
for the CONDITION phase. The parameters that can be 
changed are: the recirculating air flow, the phase countdown 
timer setting, and the liquid hydrogen peroxide injection rate 
(IR) in grams per minute ig). 

8. Press CHANGE VALUES to advance display to the settings for 
the STERILIZATION phase. 

T= 0:00:00 IR= 

Use the CURSOR (right and left) and VALUE (up and down) 
arrows to make the desired changes to the parameter settings 
for the STERILIZATION phase. The parameters that can be 
changed are: the recirculating air flow, the phase countdown 
timer setting, and the liquid hydrogen peroxide injection rate .. 

9. Press CHANGE VALUES to advance display to the settings for 
the AERATION phase. 

C 5 AERAlE A=OO SCFM 

Use the CURSOR (right and left) and VALUE (up and down) 
arrows to make the desired changes to the parameter settings 
for the AERATION phaSE! The parameters that can be changed 
are: the phase countdown timer setting and the recirculating air 
flow. 

Press CHANGE VALUES. The display asks if you want to use 
the external vent output option during AERATION. 

VENT OPTION? NO 

If you want the cycle to include an 'exhaust to an external vent 
during the AERATION phase, use the VALUE (up) arrow to 
change NO to YES, then press CHANGE VALUES. If you do not 
want an external exhaust duri!l9 AERATION, press CHANGE 
VALUES when NO is displayed and proceed to step 10. 

8·5 
129:J63.064 
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NOTE: In oro'g( to operate the equipment 
properl/, it IS essentiallhat you read the 
Equipment Mal,i:d/, 

NOTE: P,,'ssing SAVE 
VALUES causes the control 
to update all parameters, 
pennanently overwriting the 
previous cycle settings, 
Pressing RESET returns the 
display to STANC3Y without 
saving the changes. 

8-6 

If you chose to use the external vent option, the display 
advances to ask if you have read the Equipment Manual. 

HAVE 'fOU READ THE 
EQUIPMENT MANUAL NO 

Use the VALUE (up) to change NO to YES and press CHANGE 
VALUES. 

The display then asks that you enter how long (in hours) the 
AERATION phase should run before the vent blower comes on. 
The minimum delay is one hour to assure that the hydrogen 
pef~)(ic1~ level in the enclosure is sufficiently reduced before 
being vented to the outside. 

Use the CURSOR (right and left) and VALUE (up and down) 
arrows to set a time, then press CHANGE VALUES. 

If you attempted to set a time delay less than one hour, the 
display momentarily displays ... 

MINIMUM 1 HOUR 

REQUIRED 

and then reverts back to the IIent option screen. 

Once ar acceptable time delay is entered, the display ad
vances'o the SAVE VALUES screen. 

10. Th') display screen prompts the progranmer to save all 
;,arameler changes made (press SAVE VALUES) or restore 
previous settings (press RESET). 

SAVE VALS TO UPDATE 

11. Press SAVE VALUES to save the new settings, or RESET to 
restore the previous settings. The display screen shows which 
a<;tion is taken, either updating the parameters ... 

TATUS 

CYCLE 5 UPDATING 

s.ction". Custom ~ .. 
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Read before Running a 
Custom Cycle 

or restoring the previous values. 

The display 1hen momentarily shows the runber 01 the operator 
who changed the cycle parameters and the current date ... 

OP#4 SET 3/25/91 

and then reverts to the CYCLE ACTIVE screen. 

12. II the cycle parameters were changed, press the PRINT 
touchpad to obtain a printout of thenewcycle settings. Review 
the printout i" detail to insure that the correct cI1anges were 
made. Initial and date the printout, and keep it in a permanent 
lile. 

Parameters programmed into any 01 the Custom Cycle registers 
have not been preset, and may not have been developed or 
validated, by AMSCO. It is the operator's responsibility to verily 
that d Custom Cycle is appropriate lor an application before the 
Custom Cycle is initiated. 

Running a Custom Cycle Carelully review the WARNINGS and CAUTIONS in Section 1 
belore attempting to run a Custom Cycle. 

A WARII.· CHEMICAL IIJURY HAZARD: 
Obsene III safety llreclatlill un 
lIaadllal qll"ln lIenlllle. Refer tl 
SecUll1 fer 1lIIIIdeti WADINGS. 

S«1km , • Custom C)I<W. 

1. Verily that the VHP Generator is properly connected to the pre
cleaned, sealed enclosure and that a leak test has been 
performed on the enclosure. 

2. Verify that a sterilant cartridge is in place. 

3. Verily that the printer has an adequate paper supply. 

4. Position the power switch to ON. 

The display momentarily shows the unit's name ... 

AMSCO VHP 1000 

BIO-DECON SYSTEM 

8·7 
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NOTE: In order to opetaIe the equipment 
properly, ;r is essential that you read the 
Eqcifmert Manual before nnWIg a cyde. 

CuSlom 

and then advances to STANDBY. 

DC=20:00 

The STANDBY display shows the sterilant reservoir contents (in 
grams) and the remaining dryer capacity (in hours:minutes). 

5. Press the desired custom cycle touchpad, i.e., 112, 113, or 
CUSTOM CYCLES (to access cycles 115 or 116). 

The display asks if you have read the Equip.nent Manual. 

EQUIPMENT MANUAL NO 

6. Use the VALUE (up) arrow to r.hange NO to YES, then press 
CHANGE VALUES . 

• If Cycle 112 is sele: ;ted, the following is shown on the display: 

CHG VAL OR START CYC 

• If the CUSTOM CYCLES touchpad is pressed, the CUSTOM 
CYCLE selection screen is displayed: 

I 
Cytle-__ _ 

Number 

NOTE: If the cycle p. 'ameter [1;;+1 
settings are not appropriate 
for the cycle being run, then 
press RESET to abort the cycle . 

• 
8-8 

Press the VALUE (up/down) arrows to select the desired 
custom cycle (5 or 6), then press CHANGE VALUES to lock in 
the custom cycle ntJ'Tlber. The display shows that the cycle 
is active. 

7. Press the PRINT touchpad to obtain a printo of the cycle 
sellings for the selected cycle. Compare the printout to the 
desired custom cycle parameters. 

8. Once you have verified that the cycle parameter settings an. 
correct, press START CYCLE. 

s_,,· CUSIDm G)I*. 

'---------------------------------- - ----
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Section 6 • C ... """ Cydos 

n-e display shows the cycle selected and asks that an access 
code be entE'red. 

CYCLE 5 START 
ACCESS CODE 0000 

9. Enter your access code, using the VALUE (up and clown) and 
CURSOR (right and left) arrows, then press START CYCLE to 
initiate the.cycle start·up sequence. 

If the wrong access code is entered. the display indicates that 
access is denied. 

ACCESS DENIED !! 

When the correct access code is entered, the display first shows 
that the code is accepted ... 

and then asks if youwantlo run an automatic regeneration cycle 
at the end of the sterilization cycle. 

AUTO REGel !I::RATE 

AFTER CYCLE NO 

Use the VALUE (up and down) arrows to make your selection, 
then press START CYCLE . 

• If YES is entered, the display asks you to verify that the 
regeneration connections have been made. 

REGEN CONNECTlONS 

Check your connections, then use the VALUE (up) arrow to 
change NO to YES. Press START CYCLE. 

10. The cycle then proceeds as described in Section 7, Runmng 
a Preset Sterilization Cycle. 

8·9 
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ACCESS. CODES. .. 
~------~-----------.. 

Access Codes 

Changing Access 
Codes 

NOTE: In order to operate the equipment 
properly, it is essential that you read the 
Equipment Manual. 

A lour-digit access code iS1'equired to operatE' the VHP Generator. 
There are three levels 01 access codes associated with operating 
the unii. These access codes are assigned based on the degree 
to which the operator has been trained. The codes are assigned 
by AMSCO at the initial installation and training session, then the 
supervisor assumes responsibility lor luture access code level 
aSSignments'. 

• OPERATOR ACCESS CODE - Allows an operator to run 
PRESET and CUSTOM Cycles and to change PRINT PARAME
TERS. The operator can also change hisJher own access code. 

• PROGRAMMER ACCESS CODE - Allows an operator to run 
PRESET and CUSTOM Cycles, to change PRINT PARAME
TERS, to program CUSTOM cycles, to set OPERATING PARA
METERS, and to make in-cycle parameter changes. The pro
grammer can also change hisJher own access code. 

• SUPERVISOR ACCESS CODE - Unrestricted. Allows all the 
privileges 01 the programmer access code plus the ability to 
change and/or assign other o,)erator's access codes. 

1. With the unit in the STANDBY mvde ... 

press the CHANGE VAlUES touchpad. The display asks il you 
have read the Equipment Manual. 

EQUIPMENT MANUAL NO 

2. Use the VALUE (up) arrow to change NO to YES, then press 
CHANGE VALUES. 

The CHANGE ACCESS CODE screen is displayed: 

9-1 
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3. Use the VALUE (up and down) arrows to select YES. Press 
CHANGE VALUES when YES is displayed. The display then 
asks you to enter your current access code and the desired new 
access code. 

CURRENT CODE 

NEW CODE 0000 

4. Enter your current acCL J code and the desired new access 
code, using the VALUE (up and down) and CURSOR (right and 
left) arrows, then press CHANGE VALUES. 

• If you dnter your CURRENT CODE incorrectly, the display 
brieny shows ... 

TAT1JS 

• INVAUD PASSWORD • 

a'" I then reverts to the CHANGE ACCESS CODE screen . 

• If you enter your current access code correctly, but an invalid 
or duplicate NEW CODE, the display briefly shows ... 

and then reverts to the CHANGE ACCESS CODE screen. 

When both the CURRENT access code and the NEW access 
code are entered correctly, the display verifies that the new 
code was accepted, and shows the new access code. 

5. Press SAVE VALUES to return to the STANDBY mode or 
CHANGE VALUES to access the VHP Generator OPERATING 
PARAMETERS menu (refer to Section 10). 

s.ctJon , • Acc_ Codes 
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VHP GENERATOR OPERATING PARAMETERS 

Custom Printouts 
The CUSTOM PRINTOUT menu iollows the CHANGE ACCESS 
CODE menu (refer to Section 9). It can be accessed either of two 
ways: 

• When CHANGE VALUES is presseci with NO indicated on the 
CHANGE ACCESS CODE screen ... 

• WtMl CHANGE VALUES is pressed aller the access code has 
bet:~, changed. 

1. Access the CUSTOM PRIN- OUT nl':nu by either of the above 
methods. The first screen allows setting of the print interval in 
hours:minutes. 

CUSTOM PRINTOUT 

Use the VALUE (eil and down) and CURSOR (right and left) 
arrrJw., :,) make the rjl'Sired changes to the print inlerval setting. 

NOTE: Pressing SAVE VALUES at any Ume brings up the SAVE SEI.ECTIONS display. 

SA'IE SELECnONS? 

YES 

Press CHANGE VALUES when YES is displayed to savo! your ;;ha. Jges and advance to the 
Operating Parameters menu. Changel'EStoNOan:lpressCHANGEVALUEStoadvance 
to the Operating Parameters me:/U without saving your cha'Jges. 

2. Press CHANGE VALUES to advance 10 lhe PARAMETERS 
PRINTED screens. The firsl screoo asks if you want Ihe prinloul 
10 show air flow, 

PARAMETERS PRINTED 

AIR FLOW 

Use lhe VALUE (up and down) arrows 10 selw.::1 YES or ~!O, 
Press CHANGE VALUES 10 advance the display 10 lhe ne,'1 
screen. 

10-1 
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NOTE: When YES is initiated 011 this screen 
the printout will also include the vaporizer 
temperature. 

10-2 

The following screens are displayed in sequential order. Select 
YES or NO as desired, pressing CHANGE VALUES to advance 
to each new screen. 

PARAMETERS PRINTED 

ENCLOSURE RH YES 

The display then asks if you want to save your settings: 

SAVE SELECTIONS? 

3. Press CHANGE VALUES to save your settings. If you do not 
want to s~'1e your settings. use the VALUE (up) arrow to change 
YES to NO, then press CHANGE VALUES. The control returns 
to the default settings. 

4. The display then advances to ask if you want to change the VHP 
Generator OPERATING PARAMETERS. 

If you have a programmer or sll\."Iervisor access code and want 
to make operating parameter changes, use the VALUE (up) 
arrow to change NO to YES and press CHANGE VALUES. The 
control advances to the Operating Parameters menu (see 
following section). 

To return to STANDBY without making operating parameter 
chant,es, press CHANGE VALUES when NO is displayed. 
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Operating Parameters 

Programmer or ,.. 
Supervisor Access 

Code Required 

NOTE: AMSCO has set the VAPORIZER 
TEMPERATURE at l00"C (212"F) and 
the PREHEA TER TEMPERATURE at 
ga"C (194"F). 

1. The first screen of the OPERATING PARAMENTERS menu asks 
you to enter your access code. 

vHP GEN PARAMETERS 

Enter your access code, using the VALUE (up and down) and 
CURSOR !right and left) arrows, and press CHANGE VALUES . 

• If an invalid access code is entered, the display indicates that 
access is denied ... 

ACCESS DENIED !I 

and then rever1S to the CHANGE GEN PARAMETERS screen. 

• If the access code entered is valid but not a programmer or 
supervisor access code, the display shows the operator 
number of the access code entered, and denies access ... 

CHANGE GEN PARAMETERS 

and then reverts to the CHANGE GEN PARAMETERS screen. 

Once the correct access code is entered, the display shows the 
code is accepted ... 

CODE ACCEPTED !! 

and then advances to the DATE and TIME display. 

DATE 03/16/91 
TIME 10:13:54 AM 

2. Use the VALUE (up and down) and CURSOR (right and left) 
arrows to setect the correct date and time. Press CHANGE 
VALUES to advance the display to the temperature senings 
screens. 

194F 

10-3 
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NOTE: Pressing SAVE VALUES causes 
the control to update all parameters, 
permanently overwrltlng the prevtous 
cycle settIngs. 

Use the VALUE (up and down) and CURSOR (right and left) 
arrows to make settings, then press CHANGE VALUES. The 
display shows: 

Use the. VALUE (up and down) and CURSOR (right and left) 
arrows to set the regenerate temperatures as desired. Recom
mended setting is 2QO°C (392"F) for REGEN IN, and iOO·C 
(212"F) for REGEN OUT. 

3. Press SAVE VALUES to update the parameters or RESET to 
cancel the update and retain the previous parameters. 

If you press SAVE VALUES,the display momentarily shows your 
operator number and the date ... 

GEN PARAMETERS 

OP#09 SET 03116/91 

and then returns to STANDBY. 

1:12:46P 

DC=20;00 

"you press RESET, the display returns to STANDBY and any 
changes you made to parameter sellings """'1 not be saved. 
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Control AC Outputs 

A WARIOIIG· o.ikMICAL INJURY HAZARD: 
ElclDSlre lUst be specially eq1Il,pell 
wltllal .11sI1e ellaust SJstemll .rIIer 
t. lie tile Ellenal Veet IIIIJIIi featare. 
Cllec:k eolnllllelllallan alII Cillact y.. AMSCO Serllce IleJresentatJve 
bef.re Isll, tills fealare. See SeeUo. 
1 fer elllullell WAUIIIG. 

NOTE: AMSCO can provide information 
regarding the potential installation of a 
catalytic converter integral to the 
enclosure's ventilation system in addition 
to prOviding guidance on how to use the 
external vent feature. Insiructions are 
not included in this manual. 

S«:1ion II • 5p«;.J F •• ",a 

The microprocessor control provides two 120 VAC output signals 
(see Figure 11·1). They can be used to drive relays that draw less 
than or equal to 1/2 amp each. A four-wire connector. that mates 
with a connector on the back of the VHP generator, is supplied with 
the unit. The two output siynals are described b"low . 

• Interlock Output 

One output signal is energized whenever VHP is present within 
the enclosure, i.e., throughout the entire CONDITION, STERILI
ZA TION and AERATION phases. This output signal can be used 
to interlock enclosure access porls whenever sterilant vapors 
are present. It can also provide power to a warning light or alarm 
if desired. 

The interlock featlM'e requires that an electrically actuated lock
ing device be installed on the enclosure at all operalor-acces
sible porls, and that the device(s) be properly connected to the 
VHP Generator. Improper hookup will render the interlock 
leature inoperable . 

• Extemal Vent Output 

The second output signal is energized during the AERATION 
phase at the appropriate selected time. It allows the enclosure's 
ventilation system to assist in aerating the encloslM'e. This 
system can be used to allow the VHP Generator to provide an 
increased non-recirculating (or vented) air flow that passes out 
through an external exhaust when the output is energized. 

The output signal can also be used to opendarnpers on an 
enclosure's ventilation system (as well as tlM'n on the ventilation 
system itself) so that a more rapid aeration i!o possible. 

Re""pt.cles "'--_.J 

Figure 11·1. AC Outputs 

11·1 
1~0&4 
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In-cycle Parameter 
Changes 

The control permits limited parameter changes during a cycle. 
This feature is meant to be used during the development and 
validation of a custom cycle. A progranvner or supervisor access 
code is required to use this fea:ture. 

The two parameters that can be changed during a cycle are the 
hydrogen peroxide INJECTION RATE'and the recirculating AIR 
FLOW rate. The appropriate menus can be accessed from the 
STATUS screen of any cycle phase. The following explanation 
assunes that.YOU access the ".enu from in the STERILIZATION 
~e: . 

C 5 STER A=15 SCFM 

1. Prc<'s CHANGE VALUES. The display asks that your access 
code be entered. 

Progrannr..er or ... 
Su.,.rvl.or Acce •• 

Cod. Required 

CYCLE 5 PARAMETERS 

ACCESS CODE 

2. Enter your access code, using the VALUE (up and down) and 
CURSOR (right and left) arrows, and press CHANGE VALUES . 

• If an invalid access code is entered, the display indicates that 
access is denied ... 

and then reverts to the CYCLE ACTIVE screen. 

• If the access code entered is valid but not 8 progremmer or 
.uperisor IICcesS code, the display shows the operator 
numb'3r of the access code entered, and d'30ies access ... 

OP# 1 NOT ALLOWED TO 

CHANGE CY PARAMETERS 

and then reverts to the CYCLE ACTIVE screen. 

Once the COl,·:oct access code is entered, the display shows the 
code is accepted ... 
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NOTE: Pressing SAVE VALUES causes 
control to update the parameters, 
pennanently overwrlUng the previous 
settIngs. Pressing RESET returns the 
display to the active cycles status screen 
without saving the changes. 

Section " • Specilll FNlures 

and then advances to show the current settings lor the 
STERILIZATION phasecl the active cycle .. 

T= 1:25:06 IR= 04. 

Use the VAlUE (up and down) and CURSOR (righl anellell) 
arrows to make lhe desired changes 10 lhe recirculaling air flow 
(A) in SCFM, and/or Ihe injection rale (IR) in grams per minute 
(to the neares' 1'10 01 a gram). The time selting cannol be 
changed. Mak'l your settings, then press CHANGE VALUES. 

4. The display screen then prompts the programmer to save all 
parameler changes made (press SAVE VALUES). 

SAVE VAlS TO UPDATE 

RESET RESTORES VALS 

5. Press SAVE VALUES to save the new sellings, or RESET to 
restore the previous settings. The display screen shows which 
action is taken, either updating the parameters ... 

TAT1JS 

CYCLE 5 UPDATlNG 

or restoring the pfl'vious values. 

The display then reverts to the active cycle's STATUS screen. 

T= 1:24:06 IR= 04.1g 

The cycle continues during this process. At the time 01 the 
change, the printer shoW!' the new cycle parameters on the 
printout along with a record 01 which operator made the changes. 

11·3 
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_A_U_T_O_M_~_"l_IC_A_LA_R_Af_S_A_N_D_A_B_O_R_T_S ____ • 

Alarms that Abort Cycles 
A mmber of parameters ·are monitored by the control. If any of 
these parameters vary from the nominal preset value by more than 
the applicable allowance, an alarm occurs. Examples include: 

12:34:56 
980 GRAM H202 UMIT 

eye ABORTED 12:34:56 

VHP OUT HOSE OFf' 

12:34:56 

12:34:56 

REGEN OUT HOSE OFF 

12:34:56 
REGEN OUT PLUG OFF 

eye ABORTED 12:34:56 
V4 DIDNT eLOSE 

The preceding alarms all result in the cycle baing aborted. An 
AERATION cycle is automatically run after each of these alarms if 
VHP was injected into the enclosure before the cycle was aborted. 
A complete description of all the alarms, as weft as the possible 
causes and appropriate corrective actions, are included in Sec
tion 14. Troubleshooting. 

12-1 
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Following are some 01 the unit's alarms that do not necessarily 
Alarms that Inform result in the cycle being aborted: 

TAruS 

CARTRIDGE EMPTY 

STAruS_ 

DRIER CAPACITIV LOW 



ROUTINE MAINTENANCE l1li 
------------------~ 

Read before 
Performing Routine 

Maintenance 

A WAIIIIIB • rElISOIW IILIUIlY AIIIIOI 
EQUIPME~ DAMAGE HAZARD: Dal, 
AMSCO .r AMSCD-trailletl senlce lIer· 
sOlael slloulll malte repairs aall adJast· 
milts t. tills equlpmelL MODruUDe 
malltealce ,I.u by anqullflell lIer· 
soaHl Ir IIISIaUaU.1 .f luatll.rlzell 
lIarts coalll caase persolal laJulY. 11-
validate tile warraaty, Dr resaltla cosll, 
damage. 

Cleaning the Generator 

A CAUTION: Use .al, I.aabraslve cleaa
ers ullrub II SllIIIlIIrecll'l as alface 
grail. Abrasive cleaaers will damage 
LIIe stalaless steel. D. aDt lse tbese 
cleanen .1 palltell sllfaces. Refer t. 
SecUol 1 f.r eiliuded CAUTION. 

The folloWing procedures are routine maintenan.:e aoo should be 
performed as necessary. Any maintenance procedures not in
cluded in this section should be doM only by qualified service per
sonnel fully acquainted with the equipment. 

In addition to the routine maintenarl<Ce described in this section. 
regularly scheduled preventive maintenance is essential for safe 
and reliable operation 01 the equipment. A Preventive Mainte
narl<Ce Agreement is available where maintenance. adjustments 
and replacement of worn parts are performed by a qualified 
technician on a scheduled basis to assure peak eqlJipment 
performarl<Ce and avoid unscheduled downtime. Contact your 
AMSCO Service Representative for details. 

To keep your VHP Generator looking like new. AMSCO recom
mends cleaning painted and stainless-steel surlaces with a mild 
detergent solution or a mild wiooow-cleaning solution as follows: 

1 Unplug the unit. 

NOTE: Avoid getting water into the 2. Apply cleaning solution witt: a damp cloth. rubbing in a back 
controls. Wring out cloth before wiping and forlh motion (parallel to surface grain on stainless-steel). 
the control panel. 

NOTE: AMSCO recommends an 
occasional application of AMSCO 
Pry'"Cream (which is mildly acidic) to 
stainlf!ss-steel surfaces. However. it 
con tams a vel)' fine abrasive and should 
NOT be used on paintec1 surfaces. See 
Section 16 for ordering information. 

Sl>Clion " • Rou!in. MainI_".,. 

3. Rinse cloth and wipe off any detergent residue. then dry 
surfaces With a clean. lint-free cloth. 

13·1 
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Cleaning the Hoses 

A WAR •• • CHEMICAL IIUURY HAZARD: 
Wear cIIetIIC'JI splm ••• 1Ies. vl.,1 If 
... ,... ........... ".. .. U .. el ... • I ••.••• H.lle .11 ~,.,..e. ,.rlll_ 
safely ~ wIIea UlldllDI bses.. 
Refer II SeeU •• 1 for el,a •• d WARN
IIIGS. 

NOTE: Sterilant delivery hoses should 
not be Ieh lying around where they can 
be contaminated with dust or other 
catalytic particles. They should be 
returned to the storage compartment 
when not connected to an enclosure. 

A WARNING • FALL HAZARD: h prevent 
falls. prDmpU, wipe up an, water or 
.,lIrOIl" ,erollde drlppale. Before 
wI,I ••• , ~,II,..e. ,efllide. IIII,te It 
b, floDIIIAI wlt~ water. Refer ttl Seetlo. 
1 fir elpaAlleil WARNINGS. 

13·2 

The sterilant delivery hoses need to be cleaned periodically to 
remove dust and other debris from the interior surfaces. This 
should be done annually, or whenever the interior "f the hoses 
becomes soiled or dusty. 

Ctean hose interiors as follows: 

1. Put on chemical splash goggles, vinyl or neoprene gtoves and 
protective clothing. 

2. Re'TIOVe the hoses from the storage compartment, or disconnect 
them from the enclosure and/or generator. 

3. Submerge the hoses in a clean sink or tub filled with water 
containing a mild detergent. 

4. Soak hoses for 30 minutes, then dr<lin. 

5. Run deionized water through the hoses to rinse them. Rinse 
thoroughly. 

6. Dry the hoses by blowing oil-free, filtered, compressed air 
through them, or allow hoses to air dry. 

7. Return the hoses to their storage compartment when dry. 
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Replacing the PrInter 
Pap9r Supply 

~'3·~UI"' .... 

When a red ~ne appears on the pri'lter paper roll, instaU a new roll 
of paper as follows: 

1. Position power switch to OFF. 

2. Open the contr.JI panel door and firmly grasp the handle on the 
lower front of the printer assembly (VIeW 1). 

VIEW 1 

3. Pull the printer assembly straight out until it stops, and then 
carefully lower the assembly lor.ward until it rests on the blnlper 
(stop) at the lower edge of the control panel (View 2). 

VIEW 2 

13-3 
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Printer ---;;;;t;=~m,======= 

FIgure 13-1. Paper Threading Diagram 

4. Holding the take-up spool by the motor andIorthe left side of the 
spool (View 3), pull off the right side of the take-up spool (take
up spindle is attached to this piece). 

VIEW 3 

5. Remove the used paper Irom the take-up spool. Rle this paper 
roll in an appropriate place so that you have a permanent record 

) 01 the cycles that have been run. 

13-4 

NOTE: The thermal paper will not print if 

6. Place a new roll 01 paper on the plastic paper-leed post (ViOl . 
4i. Make sure that the paper is coming 011 the spool in the 
correct direction,lrom the bollum 01 the roll, toward the platen. 
See the paper threading diagram (Figure 13-1) lor proper 
routing 01 paper. 

the paper rol is installed backwards. Paper 
FItCI Post 

VIEW 4 1_ 
-----------------------------------------------------
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S«Ifoft 1:1· ,.,.,.,. .l1li •• 1aO 

7. Lower the platen. PUI out approxinately eight inches of paper 
and leed it ~ the guide post. Fold and crease the end of 
the paper into a point. (VIeW 5.) 

Fold !nIo POiI~ ....... 

VIEWS 

8. Slide the pointed end of the paper into the slot at the top 01 the 
printer mechanism until it comes out the bottom (VieW 6). Feed 
paper through the printer rrleChanism unt~ ap Jroximately one 
inch 01 paper extends Irom the bottom. 

Papet exiIs lIonl 
o'prinl. 

medwlism 

VIEW 6 

9. Raise the platen (VieW 7), making sure the printer paper comes 
through the slot in the front of the platen (paper should feed 
itself). Snap platen in rlace under clip. 

VIEW 7 

13-5 
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10. Pull up (to prevent damage to printer head) on pointed end of 
paper unW the piece is 1010 12 inches long (View 8). 

VIEWS 

11. Insert pointed end of paper into the slot on the take-up spindle 
removed previously (View 9). Tum the spindle as shown so 
that paper is drawn onto the spool from the underside. Refer 
to Rgure 13-2 if in doubt about proper paper ttveading. 

RoItlt 1aJIe-up 
rtellowarcls you 

VIEW 9 

12. Replace thA take-up spincle on the upper spool (View 10). 

Reins"'lon 
-spool 

VIEW 10 

s-. ".,...,. ... "" .... 
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Replacl~g the Fuses 

NOTE: If the fus!! blows repe:>tedly, call 
your AMSCO Service RepT' sentalive. 

13. Grasp handle on lower front of printer assembly. lift the 
printer assembly and gently slide it into place in the controf 
panel. 

14. Close the controf panel door. The printer. is now ready to 
operate. 

The VHP G-.:alor has five fuses: 

• The main fuse that protects the entire generator, and 

• Four auxiliary fuses that protect the microprocessor control and 
other components. 

The main fuse is located nexl to the power ONJOFF switch on the 
back of the ooit (see RglM'e 13-2). Replace this fuse, when 
necessary, as follows: 

Milin Fuse 

Figure 13·2. Main Fuse 

1. Unplug the VHP Generator. 

BKko' 
Unit 

2. Turn the fuse holder counterclockwise and then pull it straight 
out. 

3. Remove the blown fuse and place a new 20A Sb·BIo- fuse in 
the fuse hofder. 

4. Insert the fuse holder back into the Uf1lt and turn it clockwise to 
lock in place. 

S Plug unit into a wall outlet and position power switch to ON. 

The auxiliary fuses are:.ot accessible to the operator. Only fully 
1'31C1ed service personnel can r~place these fuses. If one 01 these 
fuse3 blows, contact yr:AJf AMSCO Service Representative. 

13-7 
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Replacing the Warning 
Light Bulbs 

There are two warning lights on the top 01 the VHP Generator that 
iUl.minate whenever VHP is being generated. "either bulb wns 
out, repiace.it as follows: 

1. Unplug the unit. 

2. Unscrew (turn counterclockwise) and remove the red plastic 
lens covering the bulb. 

3. Grasp the light bulb and puI it up and ru of fle bulb holder. 

4. Gently puSh the new bulb into the holder. 

5. Replace the red pfastic lens and screw (tum clockwise) it in 
place. 

....... ".,.....,. .l1li_.-

1 



, 

) 

~~~R~O~U~8~L~E~S~H~O~O~T~IN_G ___________________ 1II 
ABORT DISPLAY 

eye ASOR1ED 12'3':51 

VIP Rll) PROIIl.EM lOW 

I Mil' I eve AIIORlED 12:34:5a 
_ R1D PROBLEM HIGH 

I 
111.1 

I evc ABORlBl 12:34:51 

PREKTlI All) PRlII lOW 

u II 
------ ...... -

evc ABORlBl 12.34 so; 
PREHTR R1D PRlII HIGH 

II 
Mit. 

I CYC AIIORlED 12,. sa 
OESIC RTO PAOlI lOW 

evc ABORTED 123456 

OESK: RTO PRlII filGH 

I 
di,l 

I r:vCAIIORlED 12.3'.51 

~R1DPROB lOW 

II I 

- -----------, 

DESCRIP nON/CA!JSE/TIME 

O-o..cription c-c.us. T -T_ 

D - VIIpOrizer RTD .. .cIing leu than 6O"F. 
e - Probably an open circuit. 
T - Anytime power switch is ON, except in 

Regenerate phase. 

o - Vaporizer RTD reading more lhan 
300"F. 

e - Vaporizer RTD probably shorted. 
T - Anytime power switch is ON, except in 

Regenerate phase. 

o - Pre healer RTD reading less than 6O"F. 
e - Probably an open circuit. 
T • Anytime power switch is ON. 

o - Pre heater RTD reading more than 
461°F. 

e - Preheater RTD probAbly shorted. 
T - Anytime power swrtch is ON. 

OPERATOR ACnoN 

1. AlaN unit to Ae .... , tt-en retry~. 
2. If problem does nol clear, call an 

AMSCO Service RE'presentalive. 

1. Allow unit to Aerate, lhen retry cycle. 
2. If problem does nol clear, call an 

AMSCO Service Representative. 

1. Allow unit to Aerate, then retry cycle. 
2_ If problem does nol clear, call an 

AMSCO Service Representative. 

1_ Allow unrt to Aerate, then retry cycle. 
2_ If problem does not clear, call an 

AMSCO Service RepresentaliYe. 

--- --- ----- -----

o - Desiccant RID reading ~, than sooF. 
e . Probably open Clrcurt. 
T . In Regenerate phase only. 

o . DeSICcant RTD reading more than 
3OQ°F 

e . Probably shorted. 
T . In Regenerate only. 

o . VHP Retum RTD reading less than 
sooF 

C . Probably open circurt. 
T . In ant cycle phase except Regenerate. 

1. Anow unrt to Aerate, then retry cycle. 
2. If problem does not clear, call an 

AMSCO Service Representative. 

1. Allow unrt to Aerate, then retry cycle. 
2_ If problem does not clear, call an 

AMSCO Service Representative_ 

1. Allow unrt to Aerale, lhen relry cycle. 
2. If problem does nol clear, call an 

AMSCO Servoce Represenlc::tive_ 

---------- - ----------------

o . VHP Relum RTD reading more than 
300"F. 

C . Probably shorted. 
T . In a"f cycle phase excepl Regenerate. 

o . Vaporizer lemperature dropped 30°F 
below its set point. 

T . In Condition and Steri~ze. 

1. Allow unrt 10 Aerate, then relry cycle_ 
2. If problem does nol clear, call an 

AMSCO Servoce Representative. 

1. AlaN unit 10 Aerate, lhen retry cyt:1e. 
2. Check vaporizer sel point; it should 

be approxirrately 212" F. 
3. If problem does not clear, call an 

AMSCO SeMce Representalive. 

14-1 



ABORT DISPLAY 

I 
,j.a 

n C"C AalRlED 12:34:" 
'IN' TEt. ...... 30 NJJOV£ SP 

II 
i'i! I eve AalRTED 12:34.58 

910 GRAM H202 LIMIT 

I Ili.11 I C'/C AalRlED 12:34.51; 

VHf' OUT HOSE OFF 

I 
Ii! 

123458 I eve AIIOATED 
VHf' IN f«)5E OfF 

I C"C AalRlED 12·3458 I 
_ REGEN OUT f«)5E OfF :: 

eve AOORlED 123456 
V~ OtONT OPEN 

) eve AIIOAlED 
V4 [MONT CLOSE 

[-=========",,1 iiii===!Il eve ABORlED 12 34 58 
V5 O1ONT OPEN 

eve ABORTED 12 34 56 

V5 DIDNT CLOSE 

- - --....". - - -, 

II C"C AalRTED ,. 34 58 

•• ~R I.OClER "'ESS I 
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DESCRIPTION/CAUSE/TIME 

D= Description c=c.u .. T. Time 

o - Vaporizer temperature increased 3O"F 
above its set point. 

T - In Cond~ion and Sterilize. 

0- Cycle requires more that 980 grams 01 
peroxide. . 

T - Prior to cycle when checking _ight. 

o - VHP outptA hose came off in cycle. 
T - Any cycle except Regenerate. 

o - VHf> input hose came ~ff in cycle. 
T - Any cycle except Regenerate. 

o - Regenerate output hese off. 
T - In Regenerate or In standard cycle 

wrth Auto-Regenerate programmed. 

o - Regenerate output plug off. 
T - In ~tandard cycle with no AJlo

Regenerate programmed. 

OPERATOR ACTION 

1. Allow unit to Aerate, then relly cycle. 
2. II problem does not clear, call an 

AMSCO Service Representative, 

1. /IkJw unit to Aerate, then retry cycle. 
2. Maximum H,O. use for a cycle cannot 

exceed 980 grams. 
3. II problem docs not clear, call an 

AMSCO Service Representative. 

1. Reattach the hose (see WARNINGS 
in Section 1). 

2. Allow unit to Aerate, then retry cycle. 

I. Reattach the hose (see WARNINGS 
in Section 1). 

2. Allow un~ to Aerate, then retry cvcle. 

1. Reattach the hose (see ",",\RNlNGS 
in Section I). 

2. Allow un~ to Aerate, then ret'Y cycle. 

1. Reattach the hose (see WARNINGS 
in Section 1). 

2. Allow un~ to Aerate, then retlY cycle. 

---- ~-~ ~-~~--~--------~~-~ 

o - Output ball valve (V4 - air supply) took 
longer than 10 seconds to open. 

T . Prior to standard cycle and in service 
tesl. 

o - Output ball valve (V4 - air supply) took 
longer than 10 seconds to close. 

T - Prior to standard cycle and in service 
tesl. 

o - Input ball valve (VS - air retum) took 
longer than 10 seconds to open. 

T . Prior to standard cycle and in service 
test. 

o - Input ball valve (VS - air retum) took 
longer than 10 seconds to close. 

T - Prior to standard cycle and in service 
test. 

-~ -~ -~ ~-------

o . Chamber pressu<e _nI below user 
selectable vacuum setting. 

T . In stardard cycle with cherrtJer YaClIt.m 

control requested. 

1. Allow un~ t" Aerate, then retry cycle. 
2. II problem does not clear, call an 

AMSCO Service Representative. 

1. A"ow un~ to Aerate, then retry cycle. 
2. II problem does not clear, call an 

AMSCO Se~ Representative. 

1. Allow unit to Aerate, then retry cycle. 
2. II problem does not clear, call an 

AMSCO Service Representative. 

1. Allow unUo Aerate, then retry cycle. 
2. II problem does not clear, call an 

AMSCO Service Representative. 

1. Check that enclosure is properly 
sealed; pressing on enclosure during 
a cycle may cause this •• uation. 

2. AJtJw unit to MillIe, lhen retry cycle. 
3. II problem doe. not clear, call an 

AMSCO Service Representative. 



) 

) 

ABORT DISPLAY 

I eve ABOR,.a;'" 12o:Wosa I 
... EXT lOW PRESS h.NOA == 

;
: eve A80R.m;" 12:34:56 I 
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I r.vc AIIORlB) 12030.56 I 
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eve ABORTBl \2030 56 

SlOW FlOW BLOWER 
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I 
,'I, 

lOW AIR FlOW ABORT I 

I eve ABORtS:: or' 12030 sa I 
FAST now BLOWER _ 

~ - --- ---- ---~ 

DESCRIPTION/CAUSEITIME 

O.Oesaipllo<l c.c.us. T. T_ 

o - Chamber pressure went above user 
selectable vacuum selling. 

T - In slandaltl cycle MIl ctarrber pn!SSIft 
control requested. 

o - Chamber pressure went below user 
set external pressure device setting. 

T - In standaRf cycle with chamber vacuum 
control requested. 

o - Chamber pressura went above user 
set external pressure device setting. 

T - In starY.tard cycle MIl ctarrber pre$SU8 
control requested. 

o - Regenerate blower cannot run fast 
enough to maintain 4 SCFM. 

T - I n Regenerate only. 

o - Regenerate blower calVlOt run slow 
enough to maintain 4 SCFM. 

T - In Regenerate only. 

o - Cyce fbw blower camet run fast enough 
to maintain selected air flow. 

T - I n standard cycle. Also, the waming 
lamps flash and the buzzer sounds. 

o - Cycle flow blower cannot run slow 
enough to maintain selected air flow. 

T - I n standard cycle. 

o - Firstscalereadin.,}lessthanorequalto 
second reading over a one-minute 
period. 

C - No peroxide removed from SCIlla, or 
control board not reading scale. 

T - In Condition and Steri~ze. 

OPERATOR ACJ10N 

1. Check that enclosure is properly 
sealed; pressing on erx.:OSura during 
a cycle rnay cause this situation. 

2. Allow unit to Aerate, then retry cycle. 
3. If problem does not clear, call an 

AMSCO Service Rep!Menlative. 

,. Check that enclosure is properly 
sealed; pressing on enclosura during 
a cycle rnay cause this duation. 

2. Allow unit to Aerate, then retry cycle. 
3. if problem does not clear, call an 

AMSCO Service Representative. 

,. Check that enclosure is properly 
sealed; pressin!J on enclosura during 
a cycle rnay cause this situation. 

2. Alow unit to Aerate, then retry cycle. 
3. If problem does not clear, call an 

AMSCO Service Representative. 

1. Check for a restriction in the flow 
loop. 

2. Allow unit to Aerate, then retry cycle. 
3. If problem does not clear, call an 

AMSCO Service Representative. 

1. Check for a restriction in the flow 
loop. 

2. Allow unit to Aerate, then retry cycle. 
3. If problem does not clear, call an 

AMSCO Service Representative. 

1. Check for a restriction in the flow 
loop. 

2. Anaw unit to Aerate, then retry cycle. 
3. If problem does not clear, call an 

AMSCO Service Representative. 

1. Check for a restriction in the flow 
loop. 

2. Allow unit to Aerate, then retry cycle. 
3. If problem does not clear, call an 

AMSCO Service Representative. 

1. Check that electronic balance has 
been zeroed wiIh rwservoir and tIbng 
included (see Section X). 

2. AJaw unit to Mma, than retry cycle. 
2. If problem does not cllar, can an 

AMSCO Service RepreMntative. 

14-3 



ABORT DISPLAY 

I C'(C A80RlBl 12:3<1:5. I 
.. INJ SYS PR08 II RPM _ 

rro.1 

I C'fC A80RlBJ 12:300,5& I 
IHJ S.s PR08 LOW RPM ... 

) 

14-4 

DESCRIPTlON/CAUSEJnME 

D.~ C-c.u .. T.l1me 

o - Peristaltic pump can't run fast enough 
to maintain selected inject rate. 

C - Probe.bey plugged ~Ies or open ani
siphon valve. 

T - I n Condition and Sterilize. 

o - Peristallicpumpcan'trunslowenough 
to maintain selected inject rate. 

C - Probably line off after pump or scalel 
reservoir inte "'erence problem. 

T - I n Condition and Steri~ze. 

o - Pressure on needles greater than 2 
PSI. 

C - Probably plugged needles. 
T - In Condition and Steritize. 

OPERATOR ACTION 

1. Allow unit to ABrate, then relly cycle. 
2. If problem does not clear, call an 

AMSCO Service Representative. 

1. Mow unit to Aerate, then rally~. 
2. If problem does not clear, call an 

AMSCO Service Representative. 

1. Allow unit to Aerate, then relly cycle. 
2. If problem does not clear, call an 

AMSCO Service Representative. 
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HYDROGEN PEROXIDE II 
MONITORING METHODS ------------------
Measuring VHP Residuals 

Within an Enclosure 

The hydrogen peroxide concentralion within a pr~leaned, sealed 
enclosure must be checked at the end of the Aeration phase to 
assure that the concentration of hydrogen peroxide is at an 
acceptable level. This is important to the validation process, as well 
as in determining that the enclosure can be sal ely accesed. It is 
important that the method used to measure the hydrogen peroxide 
concentration within the pre-cleaned, sealed enclosure not com
promise the docontamination which has been achieved. 

Glove boxes and isolators have gloved arms and/or half suits 
Measuring VHP Resldu~rs which allow the operator to work within the sealed enclosure 

in Glove Boxes and without breaking the microbial barrier. 

Isolators When processing glove boxes or isolators with the VHP 1000 
________________ generator, use the following procedure to measure hydrogen 

peroxide concentration. 

1. Obtain a hand operated Multi Gas Detector, bellows pump, and 
hydrogen peroxide detector tubes. 

2. Perform a leak test on the bellows pump per manufacturer's 
recommendations. 

3. Obtain several screw cap test tubes that are large enough to 
hold a single Drager tube. 

4. Place. ,:)Oe end of the tube in the break-oil eyelet of the bellows 
pump (see Rgure 1). Hold pump over a trash can and and 
carefully break off the tip. Do this to both ends of the tuoe. 

Figure 15-1. Break tips off Drager Tubes 
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5. Remove the screw cap from from a test tube and insert the 
Dragere tube .. Replace the screw cap. 

6. Place the bellows pu;np and the test tubes inside the glove box 
or isolator prior to running a bi<HIecontamination cycle. 

7. Seal the glove box or isolator. 

8. Comectlhe VHP 1000 to the glove box or isolator as outlined in 
Section 6 and run a validated sterilzition cycle per instructions 
.• 1 Section 7 or 8. 

9. When the AERATION timer COt6Its down to zero, the control 
prompts the operator with the following display: 

ENCLOSURE VHP LEVEL 

CHECKED? NO 

10. Using the gloved anns in the glove box or isolator, remove the 
Drager tube from the testtube. 

11. Tighdy insert the Drager tube into the Pl.mP head with the 
arrow pointing toward the p .. "TIP (see Figure 2). 

Figure 15-2. Placing Drager Tube Into Pump 

12. Compress the bellOWS completely. Release the bellows to 
allow a constant sample voIl.m8 to automatically flow ttvough 
the Drager tube (see Fogures 15-3, 15-4, and 15-5). 

13. Repeat Step 12 two more times. II after three Pl.mPS the tube 
indicates between .1 and .7 ppm, multiply the value by 30 
(deviation± 35%) 10 get an approximate VHP residual level in 
the enclosure. See AMSCO VHP Validation Manual (p. 
129363-317) for more information. 

14. Evaluate the indicator after three pumps as described in the 
AMSCO VI-P Validation Manual (P·12936J.317). II more 
pumps are needed, continue pimping, repeat step 12 for a 
total of 20 compressions. 

s.cton 'J .. /~dc,.''''.IdtMo''''''' • .u., dI 
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Figure 154 

15. Evalutate the indICator aller 20 compresSIons as described in 
the Dri!iger Tube Operating Procedures. lithe Indicator is a!. 
or below, an accEptable VHP level, press Ihe V.A~t 'E (UP) 
touch pad to change the d.splay from NO to YES, then press 
the CHANGE VALUES touch pad. 

16 II the Indicator IS above an acceptable VHP level. allow the 
liHP 1(0) to continue aerating the enclosure 

17. Aller an appropriate extenslQI'l of the AERATION phase, 
repeat Sleps 10· 15 

1 a Re~eat Step 17 (If necessary) until the residual VHP IS at an 
acceptable level. 

Figure 15·3 
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Measuring YHP Residuals 
In Other Enclosures 

15-4 

Enclosures that do not have gloved arms or haII-suits wiI need to 
have an access port for VHf sampling. This ace .. 1 port must be 
designed such that there is no compromise to ltv level 01 biD
decontamination within the enClosure. HEPP filters and vaMng 
can be used to provide an access port. llis also possible 10 instal 
an access port in thlOr return line 01 the VHP ger. ::ralOf. ConslAt the 
AMSCO Service Department for apporpriate guidance and train
ing on how to install VHP access ports 

ACCEPTED 
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Recommended 
Spare Parts 

• 

Use only AMSCO .uthorlzed parts on this equipment. Use 0' 
unauthorized parts will void the warranty, To order replace 
ment parts and/O' supply products, proceed as loIlows: 

1_ Include the part ntnlber and description as ~sted below. 

2. Include the model and serial nI.rniJers 01 yr.ur equipment on 
your order. 

3. Send your order direclly to the AMSCO Sales and Service 
Center serving your area . 

Contact your AMSCO representative il you need parts that are not 
listed bebw . 

The parts tisted in this section are those thai would be neces!;ary 
to do minor maintenance on the VHP Generator. 

RECOMMENDED SPARE PARTS 

Description Part Number Oty 

FUSE, 20A, Sio-Blo- P-129363-088 2 

FiniNG, Cam-10k Quck Cunnect P-136808-071 2 

FiniNG, Tn-clover P-129363-180 2 

HOSE R-3500-045 2511 

I--A-=S:..:S:..:Ec:..M-=B::..:L::":Y",:,'_P.:.cre:..:sc::s.::.ur:..:e-=Se:..:c:..nc:.s0.:cr-=L=-i_ne+ __ R-=-35@:..::..:c:.-=0:..:30-=-__ -I--=I __ 

BULB, Warning Light P-129363-089 2 
-- ------II---~ 

LENS, Red, Warning Light p- 129363-085 1 
-1-----1 

CORD, Power P-93912-13U 1 

"FILTFR, Inlet, HEPA P-93912-001 1 

'FIL TER. Oullet, HEPA P-146656-053 1 

'GASKET, HEPA Filter P-136808-007 3 

'CONNECTOR, Auxiliary Output P-93912-404 1 
~--------~-----~--~--~. 

'CONNECTOR, Auxiliary Input P-93912-402 1 
~--------~------'-----'-----I- -

'FUSE, 2A (Pump) P-129363-160 
-1----. 

2 

_---_:-----, 'FUSE,1/2A(ACOutputs) PI29361-141,~ 

'A C C E PTE D : .... _'_F_U __ SE_,_5_A_(F_i_"e_r_) S_lo_-_B_IO_-___ -
L
-_--=P-=1=18=1=4=2--_09==1 =~==~=--.J 

\j i:i ~ l~ i~9l 
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NOTE: Use only AMSCO-registered sterilsnt inAMSCO cartridges 
in the VHP Generator. AMSCO sterilant clllttidges contain high 
purity 3mIi 'hydrogen peroxide and are fiNed under controled 
conditions to BSSure effectiveness through the expiration date 
stamped on the /abel. Federal law requires that the sterilant be 
registared with the U.S. EPA. Use of unregistered sterilant is a 
violation of the FIFRA laws and will void the wa"anty. 

S~LEcnD SUPPLY PAODUCTS 

DHcriptlon p.rtNumber 

PAPER, Printer (Pkg. 01 5 Rolls) P-l29359-008 

CARTRIDGE, Sterilant (Carton 01 6)" P-93912-362 

CHEtAlCAlINDICATORS (Pkg. 01100) NB302 

BIOLOGICAl INDICATORS (Pkg. 01100) NA301 

BIOLOGICAl INDICATORS (Pkg. 01500) NA302 

AMSCO PRve STAI~ REMOVER CREAM NM430 

Drager Multi Gas (jetect~'lJbes N/A 

Dr,lger Gas Detection Pump - Mxlel 31 N/A -. 
~.~erckoquan" 1001 Test Strips N/A 

• Allow a week to 10 days for delivery of sterilant cartridges. 

• Pry •• , g' , Nt." , •• dAAfSCO 
• Mull G_ a.-••.... N ..... " •• d Drjgw 
• "'"hq .. fa .... ' cd.s.~"'E Metdt 



ASSOCIATED PUBLICATIONS II 
~---------------

VHP Generator 
Publications 

S~d"" I 7 - AuociMH PubIicaIioM 

Publications listed in this section are those associa!ed with the use 
and maintenance 01 this VHP Generator. 

When ordering, please include the p<>rt number (il applicable), 
description and quanlity of each ptblication requested. Order 
directly Irorn your AMSCO reJY.esentative 

PUBLICATION PART NUMBER 

Tech Data Sheet SO-500 

Product Sfochure SI-l100 

Concept Wrap SI-3JOO 

Biological & Chemical Indicator 
Brochure SI-3800 

Uncrating/lnstallatkln In<;tructions P-129363-062 

EquipmentJ()perating Manual P-12~ 

Maintenance Manual P-764324-608 

Equipment Drawing 93912-050 

17-1 
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