- —

DO NOT REMOVE

[YCENSE AUTHORITY FILE COPY
APPENDLX A
CHANGE NO. 8 TO TECHNICAL SPECIFICATIONS
L1CENSE NO, R-86
LOCKHEED AIRCRAFT CORPORATION
DATE: March 1, 1971
{

9802270193 710729
FDR  FOIA
SWEENEY91-233 PDR



mdemd aec dos of ey

SECTION A.

SECTION B.

SECTION C.

SECTION D.
SECTION E.

SECTION F.

SECTION G.

SECTION H.

o B o e e A e 4 i BRI B AL I S e e e e

LOCKHEED AIRCRAFT CORPORATION
RADIATION EFFECTS REACTOR (RER)
TECHNICAL SPECIFICATIONS

TABLE OF CONTENTS
SITE

1. Physical Location
2. Description of Controlled Area

BUILDING

1. Reactor Building
2, Operations Building

RADIATION MONITORING

1. RER Storage Pool
2. Environmental Sampling
3. Criticalicy Alaro

WASTE DISPOSAL SYSTEM
EMERGENCY SYSTEMS
CORE COMPONENT STGRAGE

1. Inventory

2. Storage

3. Fuel Element Storage Racks
4, Preparation for Shipment

REACTOR SHIELD TANKS
REACTOR DESIGN

1. Location

2. Mechanical Design of the RER
Pressure Vessel

3, RER Vessel Internal Structure

4, Control System and Operating
Limitatione

5, Core Operating Limitations

N~

10

10
11

11
13



—~

SECTION 1.

SECTION J.

SECTION K.

SECTION L.

NUCLEAR AND PROCESS INSTRUMENTATION

1. Nuclear Instrumentation
2., Process Instrumentation

EXPERIMENTAL FACILITIES

1. General
2. L hium Hydride Shield

REACTOR COOLANT SYSTEM

ADMINISTRATIVE AND PROCEDURAL SAFEGUARDS

1. Administrative Organization and
Staffing
2. Procedural Safeguards

17
17

T e — e, W —— o B



I ——

.

i Lk
EE e e e e e e e e e e e i T et e i i A e s it it et i LS =

3 U W ey —

P nt wil_ i (pbaienes pummmioania

g . e A p——

A. SITE

PHYSICAL LOCATION

The reactor facility is located in Dawson County, Georgia, on a site

which is noutnnlly described by the parallels 34, 20.6 minutes gorth
latitude and 34" 24 minutes ngrth latitude, and the meridians 84 08

minutes west longltude and 84 12 minLtes west longitude.

DESCRIPTION OF CONTROLLED AREA

The reactor is located within the Georgia Nuclear Laboratories, a
contrelled area of roughly 10,000 acres. The nearest uncontrelled
areas ave the south perimeter fence (B240 feet south), the cast
perimeter fence (9820 feet east) and the west perimeter fence (10020
feet west). The minimum distance to the north perimeter fence is

14285 feet. All land within that area is controlled by Plant Security,
and the nearest routinely occupied abovesground work area is about

§845 feet from the reactor. A chain link exclusion fence surrounds

the reactor generally at a radius of 3600 feet, A segment of the fence
North East of the reactor is slightly closer than 3600 feet,
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REACTOR BUTLDING

The resctor obuilding is of conventional construction with steel I-beam
columns and built-up truss work, Siding and roofing are corrugated
alusinum, The building is not hested; however, during periods when
the ambient temperature is bvelow freezing, the reactor will not be
raised from the pool unless heat is provided to prevent suxiliary
piping (e.g. shield tank plumbing system) from freering. Roof mounted
fans are provided to ventilate the building as necessary.

OFFRATIONS BUILDING
The operstions building 18 an underground concrete structure with

approximately 2 feet of concrete and 5 feet of earth on the roof %o
provide shielding.



it

L — -

L AR L e e e A

= S—

C. RADIATION MONITORING

RER STORAGE POOL

While reactor fuel is stored in the KED storage poel, grat samples of
the storage pool water shall be collected at least weekly and analyzed
for gross beta-gamma and gross alpha activity. If the poel pump is not
operable at the time the sample is to be taken, the sample shall be
taken from within 3 feet of one of the baskets containing stored fuel
elements. 1f a sample has a radicactivity concentration in excess of
1x10%2 pe/cc, 4an investigation shall be made as to the cause, If

it 18 found that a fuel element is leaking, action shall then be

taken to identify the leaking element and seal it in a leak-proof
¢ontainer.,

ENVIRONMENTAL SAMPLING

A minimum of two continuous water gsamplers shall be located in the
Etowah River, at least one being located 3600 feet or more upsiream
from the reactor and at least one 1600 feet or more downstream from
the reactor. Samples shall be collected and analyzed at least twice
monthly; the collection interval shall be approximately two weeks
except when weather conditiocas make the sample collecting points
inaccessible. Samples shall be analyzed for gross beta-gamma and
gross alpha activity.

A continous particulate air sampler at the RER demineralizer
building entrance shall bLe operated. Filter samples from the
particyvlate air sampler shall be collected and analyzed weekly for
gross alpha activity. Operation of the air sampling system may be
discontinued after all the fuel is shipped from the site.

Soil and vegetation samples shall be collected and analyzed for gross
beta-gamma and gross alpha activity at least quarterly.






D. WASTE DISPOSAL SYSTEM

The REF waste disposal system is designed to handle activation
products generated by RER operarvion. Features incorporated in the
design include demineralizer resin beds with decontamination factors
of 107 to 10 two 5000 gallon waste decay tanks for retention of
waste water with high radioactivity concentrations; and one 150,000
gallon hold and drain tank which may be used for decay end dilution
of activity prior to release to the seepage basin,

The asctivity levels of radicactive waste released to the seepage
basin will not exceed limits specified in 10 CFR 20 for restricted
areas., The total annual release will not exceed 1 curie,

Radioactive waste materinls will not be permanently disposed of by
burial st the site excepl as provided by 10 CPR 20,304,



E. BMERGENCY 5YSTIMS

There shall be no requirement at the REF for emergency cooling or
emergency power.
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P. CORE COMPONENT STORAGE

INVENTORY

The number of irradiated fuel elements on hand at the R 18 o,

The number of irradiated contrel rod Tucl asnemblics on hsnd at the
REF (8 B, There . - clsewhere st LGWL 37 new fuel elements and & new
contrel rods, When being prepared for shipment off-site, these (uel
elements and contrel rods may be brought to the REF only in accordance
with procedures approved by the Procedure Review Committee, Other
identifiable radiocactive material (i.2., licensed byproduct material

as distincuished from activated reactor corponents and activated tools
and experimental egquipment) congists o the antimony«124 reactor startun
gource (currently less than 10 curirs) nud about 10,000 curies of
encapsulaled cobalt-60, All core compunenta and byproduct material may
be disposed of by authorized means,

STORAGE

Irradiated fuel elements ahall be stored in [uel element storage racks
a3l the boitom of the utorage pool, lrrudinted contrel frods shall be
stored either in control rod storage racks along the pool wall; or in
control rod storage poc'tions, tso of which are available in each fuel
element storage rack., Antimonyv-134 shall be atored in the poel ar an
Lhe pressure vessel, Any cobalt-t0 in storage at tne REF shall be
stored in the pool., Puel shall not be trunsferred to, nor stored in,
the reactor.

FUEL ELRMENT STORAGE RACKS

Fuel element storage racks are constructed of alwsinum, and contain layers
of aluminum-clad cadmium around the oulside of the fuel plate region and
betweer: ench tier of four fuel elements, Fach rack shall hold 8 maximum
of 20 fue! elements 1n a % x & array. The 4 x § array has accommpdatinng
for storine two econtra)l rods in fuel clement poayt:icna, The eslculated
U-235 loading required for the fuei elenents in one fuel element storage
rack to achieve eriticality, assuming no lcakage, 18 211 gms per elemen’
When leakage 18 assumed from the sides only, s full rack of 211 mn
elements would have a calculated mult plication conastant of 0,74,

PREPARATION FOR SHIPMMNT
When fuel i3 being prepared for shipment of f-aita, fuel element end boxes

may be removed from the fuel assemblies bLefore the fucl is losded into the
cank. The poison secetions and lifting bails may be removed from the control
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rods before the contrel rod fuel sections are loaded into the cask,
Such removal shall be accomplished only in accordance with detailed
procedures approved by the Procedure Review Coumittee, Casks used for
removal and shipment of fuel shall have been duly licensed for such
usage in accordance with appropriste ARC & DOT regulations, Procedural
control shall be used to assure that no more than one fuel assembly at
s tits 18 out of a storage rack or a shipping cask, Individual fuel
assemblies shall be handied only under the direct personal surveillianoce
of the Reactor Supervisor.
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0. REACTOR SHIELD TANKS
/"N]
The reactor vessel is surrounded by segmented shield tanks. The shield
r“ tanks in the Quadrant 150* away from car position 3/4 shall be approximately
' 20 inches thick, The shield tanks in any of the other three quadrants
may be either B inches or 20 inches thick, The tanks may be either filled
or drained. The shield tanks may be removed from the reactor.




H. REACTOR DESIGN

LOCATION

The vertical center lire of the reactor 1s located approximately 46"

from the NE end of the reactor pool. The pool is rectangular and i
11-1/2" by 10' by 36-1/2' deep, There is also & storage pool which joins
the reactor pool at the 3W end, An aluminum gate is proviced for separation
of the pools. In plan view, the storage section resembles an un-symmetrical
letter T. Rough dimensions are stem, 1/' by 8'; cross, &4' by €', The
depth of both of these parts is 21' beiow the finished reactor building
floor., Curbing for both pooln ia continucus and extends one foot above

the finighed ficor.

MECHANICAL DESIGN OF THE KER FRESSURE VESLEEL

The RER stainless steel pressure vesael 18 deaigned for 150 paig at 200°F.
The mirnimin design and conntruction rejuirenents of the vesszl conformm to
the ASME Boiler and Pressure Vesse. Coae, Section VIII, 1656 Edition, and
the veasel bears tne official code stamp, The pressure vegsel 1a supported
by two steel bands welded to four equally spaced vertical members which
rest on bearing plates bolted to the platferm, which in turn rests on top
of the hydraulie lift. The reactor surport system has been cdesigned to
support a8 one-fourth G side load on the resctor and shield tank,

The design loading of the hydraulis 117t is 42,000 pounds, and it is
degigned for a total moment of 16,500 foot-pounds from eccentric 1r  'ing
and other csuses, The 1ift has a stroke of 30 feet and 1s capable of
raising the reactor at s maximum speed of 10 feet per minute., Shoes which
alide on T-rails fastened to the pool walls guide the upper end of the ram
through its full travel ana restrain the top of the resctor to within cne
inch of its nominal path,

Two parallel bleed lines, controlled by individual sclenoids which farl
open on loss of power or on improper operation of the safery doors in the
operations building, are used to lower the reactor, The bieed lines may be
valved off so that the reactor may be kept in any desired position regards
less of the status of electric power and other automatic interrupt devices,

The reactor upper closure is a flat, circular, forged plate 3 feet 9 inches
in diameter and 5 inches thiek. This closure 13 eQuipped with holes to
accommodate the control rods, the regulating rci, and the fission chamber.
It can be removed to provide access to the internais of the preasure vessel,
The upper closure may be located sither on the reactor or off the reactor,
A stand at one end of the storage pool may be used for storage of the upper
closure,

In addition to tne opering cloned by tne reactor upper closure, the preasure
vessel has four penstrations above the core, consisting of G-inch instrunent
ports. Below the tcp of the core, only Tour penetraticong exist. These are
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four B-inch pipes which serve as two primary coolant inlets and two
primary coolant outlets, No new penetration shall be added to tle
pressure vessel or reactor closure.

RER VESSEL INTERNAL STRUCTURE

Internally the vessel consists principally of the inner tank, the hold-
down plate, and the core support structure, The inner tak, which is
open at the bottom and top, and otherwisc has no penetration, serves

as a flov gurde, The hold-down plate, located azbove the core, covers
the entire core section, Sirce flow through the core is down, the
hydraulie loading of the hold-down plate is not a factor, If the reactor
should be inverted, the maximum loading on the hold~down plate would bhe
less than 10,000 vei, The yield stress for the hold-down plate is 32,000 psi
atv 200°P.

The core support structure consists of a grid plate to position the

various core compcnents, a support plate which retains fuel elements,
reflector elements and the gtart-up source within the core and a control

rod shock damoer whieh congists of a main cone, individual shock absorber
tubes, ana associated structu.al members, Its function 18 to transmit the
shock load which the control rods impart subsequent to scram to the preasure
vease)! wall, As a backup to the shock damper, a mechanical stop is welded
to the bottom of the pressure vessel,

The entire core structure is supported by a ring welded to the presaure
vessel wall, The design criteria on stress for theae structures are a
maximum stress of 7200 pai on the core support bracket, 2440 psi maximum
stress on the support plate, 14,500 psi maximum stress on the grid plate,
and 5600 psi an the cone, The yield stress for all of these components is
in excess of 25,000 psi,

Fuel elements and control rods shall not be losded into the RER vessel,
The hold-down plate, inner tank, and grid and scram damper assembly may be
in the RER vessel, or may be stored in the reactor building or storage pool.
The start-up source, dummy fuel elements, reflector assembliea and flow
baffles may be left in the RER vessel or may be removed from the vessel,

CONTROL SYSTEX! AND OPERATING LIMITATIONS

a. Control Rod Design

The control rods are fuel and poison sections enclosed by aluminum tubes
approximately 3" square by 85" long. Each has a grapple head at the top and
& spring-loaded tip plunger at the bottom. The fuel section contains an
aluminum strap extension at the top which extends the length of the poison
section, The poison section, a sqQuare aluminum tube, siides onto the strap
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and fits flush against the top of the fuel element assenbly. The entire
fuel-poison assexbly fits inte the control rod tube. A mechanical attach-
gent on the fuei-poison section prevents assembly of the control rod if the
fuel-poison section is inverted, The control red i1s guided and supported
within the core by means of four rollers above the coie and four rollers
below the core. The lower end of the control rod fits within a scram guide
tube, which also acts as the hydraulic damper during scram, The poison
gection 18 a square cadmium tube, 0,02 inch thick and 32-1/4 inches long.
It 18 clad with a 0,02-inch layer of aluminum on each side so that all
edges arc sealed, The length provides approximately #-1/2 inches overlap
at each end of the active fuel plates in the reactor core.

T™he fuel section, which contains adbout 111 grams of highly enriched U-235,

{9 similar to & standard fuel element; however, it 13 smaller and contains

14 plates. A mechanical stop at the bottom, and the affized poison, position
the fuel section within the control rod,

The upper end of the control rod tube 1s fitted with a lifting knob, with
shich the contro)l drive grapple engages by electro-magnet actuation, for
ltfting the contrel rod,

3
The core regulating rod is located near the periphery of the core, The
regulating rod poison is a }0-70 cadmium gsilver alloy material, The tubular
poison sectisn, which has a nominal thicaness of 0.09 inch, is enclused in
a tubular aluminum sheath spproximately 1-1/4 inches in diameter,

b. Drive Mechanisms

The four control rods are actuated by separate mechanisms, mounted to the
top head of the pressure vessel. Each contrel rod drive mechanism consists
of an eleetric motor, reduction unit, a rask and pinion, 1imit switches, an
electro-magnet eand grapple, & spring lcaded scram tube which provides an
initial S-g accelerating force to the rods when ihe grapple 1s relessed,
The maximuz drive speed is 4.5 inches per minute.

Magnets in the control rod and a limit switeh in the hold-down plate indiate
by an eiectric signal the position of the rod wnen fully scrammed as well as

engagement of ‘he rod by the mechanism. A selsyn, mourited on the gear reduction

casting, gives a continuous position indication of the drive and also an
indication of rod position during normal reactor operations.

- e regulating rod drive mechanism, mounted to the top head of the vessel,
gerves to drive .he regulating rod, The mechanism and rod are bolted together
g0 that the combination is an integral unit., The regulating rod drive
mechanisp is very similar to the control rod drive mechanism,

but no scram attachment is
provided, The drive motor is designed to operate with a servo control
system or under manual control,
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Including spares, there are 9 control rod drive mechanisms, 3 regulating
rod drive wechanisms, and 2 fission chamber drive mechanisms., The drive
mechanisms may be stored either on the upper closure or elsewhere,

CORE OFERATING LIMITATIONS

a. The core, which has an active height of 24 inches, is designed on a
3.inch modulus in a 6 x 7 array with the four corner positions omitted,
The moderator and coolant are light weter, The reflector nay be light
water, or may be solid or canned aluminum or beryllium designed to conforw
to the unused spaces in the grid and external to the grid but within the
inner tank.

b. Puel material is uranium-aluminum alloy. The enrichment of the fuel
{9 nooinally 93% U-2%5, Cladding is metallurgically bonded 1100 aluminum,
The fuel elements are flat plate, modified MIR type, aluminum, uranius
ansenblies, FEach element contains 18 fuel plates having the approximate
dimensions 0,060 inch thick, 2.75 inches wide, and 24.% inches iong, Each
fuel plate consists of a nominal 0,020 inch thickness of uranium-aluminun
alloygin a picture frem clad with a nominal 0,020 inch thiek layer of 1100
alumihum, The plates are positicned in the element by aluminun side plates
w that & rominal 0,102 inch wide coolant passage 18 provided between fuel
plates. Each element is loaded with approximately 176 gms U-235, The top
end of esch element has a handling device., The bottom of each element is
equipped with a positicning box about 3 inches square which fits into the
grid, The overall length of fuel element is nominally 33.5 inches,

¢. The start-up source is an antimony gamma emicter, placed in the center
of a beryllium durmy fuel element, and 1ia positicned in one o!f the available
spare fuel element positions in the grid plate, For operation, the source
provided a neutron flux of at least 15 nv at the fission chamber location,
There w11l be no minimum source strength requirement at present, The

source shall not be reactivated,

d. Fuel content verification and other core parameter determinations will
normally be conducted at the CER, The following limitations will apply,
however:
(1) The maximum number of fuel elements in the core shall not exceed 33,
(2) The maximum U-23%5 content of the core shall not exceed 6,2 ka.

« 13 « .
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I, NUCLEAR AND PROCESS INSTRUMENTAL1ON

NUCLEAR INSTRUMENTATION

The criticality alarm system described in Section C,3 shall alarm in
Plant Security headquarters. Response to alarms shall be made by Flant
Security personnel in accordance with procedures approved by the
Procedure Review Conmittee, After the reactor fuel has been removed
from the pool, use of the oriticality alarm system may be discontinued,

PROCESS INSTHUMENTATION

The reactor storage pool water shall be monitored for pH and conductivity
at least weekly while reactor fuel is stored in the pool, Conductivity
and pH shall be measured utilizing either portable or fixed instrumentation,
If the pump is not operating at the time the sample 13 to be taken, the
aample shall be taken from within 3 feet of one of the baskets containing
stored fuel elements, Pool water resistivity shall be maintained greater
than 250,000 ohm-cm, and pool water pH shall be maintained between € and
7:5. A pool level monitor shall sound an alarwm in Plant Security head-
quarters if the pool water level drops below 13 feet, The pool level
mogitor ehall be checked weekly for operability. If the pool level
monitoring syntem is inoperable, the pool level shall he checked visually
at least once every 24 hours. Af%er the reactor fuei has been rembved,
operaticn of the pool circulation system and monitoring of pH, confluctivity
and water level may be discontinued,

- 114 -
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J. EXPERIMENTAL FACILITIES
GENERAL

Except for the lithium hydride shield, no experiments or equipment
baving significant kinetic energy shall be operated in the reactor
building. No experiments or equipment involving energetiec fluids or
materials having a potentiai of sudden release of chemical energy in
excess of 0.1 1b of TNT shail be stored or used closer than one foot
to the reactor pressure vessel. All amounts at other dintances may be
deterwmined on the basis of R‘? geometric altenuation subject to the
further limitation that the total potential lateral loading of the
pressure vesael support structure shall notl exceed the allowable design
ioading. There shail be no restriction an use of the locomative,

LITHIUM HYDRIDE SHIELD

A nelium environment shall be maintained on the 1ithiwm hydride at all
times., When instailed in the facility and not in use the shield snhall

be stored at a positive internal pressure, Monthly checks on pressure
ghall be performed in crder to determine the leakage rate from the shield.
Gases vented from the shieid will be monitored for tritium content during
release Lo the envircrment., Tritium released to the environment, when
averaged monthly, srall not exceed 1% of the applicable 1imit of the Code
© Federal Rogulations, Title 10, Purt 20, at the site boundariea, The
AAth um hydride shield may be disposed >f in accordance with the Code of
Federal Regulations, Title 10, Part 30,
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There is no further need for a reactor primary cocling system, As long
a8 reactor fuel is stored in the storage pool, the primary cooling system
valving shall be set to perwit the storage pool water to be circulated
through the pool demineralizer and/or bypass demineralizer.

- 16 -
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IDTINISTRATIVE ORGANIZATION AND STAFFING

o &, Orgunization

e.

The Reactor Supervisor, appointed by the lockheed-Georgia Company

Chief BEngineer - Fxperimental ano Ayionics - shall be responsibie for,
and shall maintain surveillance over, ail sctivities within the RER
exclusion fence, He shall have responsibility for maintenance and
removal of equipment, maintaining the integrity of the fuel elsments,
and precluding the release of radicactivity, A Quaiified Health
Pyeicist, appointed by the Chief Engineer - Experimental and Avionice =
shall be an advisor to the Reactor Supervisor,

b. Procedure Review Committee

A frocedure Review Committee, appointed by the Chief Engineer -
Experimental and Aviconics - shall monitor activities arising as a result
of activities within the RER exclusion fence., As a minimum, the Procedure
Review Cormittee shail consaist of the Reactor Supervisor, the Health
Physicist, and two additional scientists/engineers, one of whom shall be
chairman. Zach scientist/engineer on the Frocedure Review Committee shall
have at least 5 yeara of experimental, desizgn, or operational experience
with a test or power reactor. Addendum 1 lists the names and qualifications
of the incumbents., W¥hen any changes are made in the Procedure Review
Compittee membership, Lockheed shall advise the Commission within 30 days
of the nature of the changes and the names and qualifications of new
members. All procedures pertaining to activities within the RER exclusion
fencn shall be subject to the approval of the Procedure Review Committee,
Actions of the Committee snall require unanimous agreement, The Committee
shall meet at least monthly.

PROCEDURAL SAFEGUANDS

&, Exclusion Area Access Control

lant Security shall control access to the RER exclusion fence by
contre.ling keys to the gates. Personnel may enter the area within the
3600-foot fence provided that each such entry is governed by the provisions
of administrative nrocedures approved by the Proceaure Review Committee,
Access to the Reactor Building shall be under the contrel of the Reactor
Supervisor. The roll doors on the RER building shall be immobilized
vhenever the facility is not manned., All other doors into areas of the
REP where radicactive materials or resdiation areas are preseant shall be
kept locked except when authorized persormel are in the area. Areas vithin
the exclusion fence which sonstitute radiation areas shall be roped off and
peated with eppropriate radiati~n waming signs in accordance with the Code
of Federal Regulationa, Title 10, Part 20, While the reactor fuel, start-up
source, and ORNL-cwned Cobalt-60 are in the facility, Plant Security shail

(w) -« 17 =
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p';t.ro.l the exclusion fence at lesast once per week, After Lhe resstor
fuel, start-up source and Cobalt-60 have been removed, Plant Security
shall patrol the exclusion fence at least once every six montha, Te
Radiation Effects Pacility shall ba patroiled at least daily by Plant
Security or operating personnsl,

b, Baergency Procedures

Detailed emergency plans and procedures, covering sll classes .f potertial
REF incidents, shall be prepared and published in the ONL Bmergency Marhial.
That portion of the LGNL Emergency Manual pertaining te ths REF shall be
reviewed and approved by the Procedure Review Coomitiece,

¢, Puel Element Manipulation
All fue! handling operations shall be conducted in accordance with written
procedures unaer the direct personal supervision of the Reactor Supervisor.

d. Health Physics Surveillance
Health Phywics personnel shall maintain surveillance over activity iavelving

handling of radicactive materials. The Renctor Supervisor may act as a sclf moniwe
and may provide routine health physics services for daily activities xnvolvzng

routine facility surveillance only

Health Physics personnel shall specifically estallish the radiation protestion

reQuirements involving the handiing of radicective material, and shail be in
attendance for such activities as deemed appropriate by the Health Puysicist,

e. Malntenance
Routine maintenance shall be required only on those items snd systemy which
thege apecifications state must be maintained in opersble condition.
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¥ Addondum 1 » 8/14/00
%

The members of the Procedure Review Committes os of this date ore:

‘ F. L. Amend, Reoctor Supervisor
M. M, Ham, Health Physicist
. M. A, Dewor, Scientist, Chalrmon

W, E, Krvll, Selentist

Summaries of thelr educotion ond experience cre oitoched,
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