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Standard Practice for
Adjusting the Operational Sensitivity Setting of In-Plant
Walk-Through Metal Detectors *

This standard is issued under the fixed designation C 1269; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Nuclear regulatory authorities require personnel entering designated security areas to be screened
for concealed weapons. Additionally, in security areas containing specified quantities of special
nuclear materials, personnel exiting the facility are required to be screened for metallic nuclear
shielding material. Walk-through metal detectors are widely used to implement these requirements.
Nuclear regulatory authorities usually specify an assortment of metal detector test objects that must
all be detected by walk-through metal detectors. This practice provides a procedure for adjusting the
operational sensitivity setting to the lowest setting necessary to detect the least likely to-be-detected
test object in its least likely to-be-detected orientation while passing through the detection zone in the
weakest known detection path. All other test objects will then be detected at this sensitivity setting
anywhere in the detection zone.

1. Scope 1.7 The values stated in Sl units are to be regarded as
1.1 This practice covers a procedure for adjusting theStandards. The values given in parentheses are for information

operational sensitivity of in-plant walk-through metal detec-OnlY-
tors. Performance of this procedurg shoulq result with |n?p_lgn§' Referenced Documents
walk-through metal detectors being adjusted to an initial _
operational sensitivity setting suitable for performance testing. 2:1 ASTM Standards: ,
1.2 This practice does not set test object specifications or € 1238 Guide for Installation of Walk-Through Metal De-

specify specific test objects. These should be specified by the tectors , , o ,

regulatory authority. C 1270 Practice for Detection Sensitivity Mapping of In-
1.3 This practice uses information developed by Practice _Plant Walk-Through Metal Detectdrs _

C 1270, or an equivalent procedure, which identifies the C 1309 Practice for Performance Evaluation of In-Plant

critical test object (from a specified set of test objects), its _Walk-Through Metal Detectors _

critical orientation, and the critical test path through the F 1468 Practice for the Evaluation of Metallic Weapons

detection zone. In the case of Practice C 1270, the information Detectors for Controlled Access Search and Screéning

is found on the detection sensitivity map(s) for each in-plan

walk-through metal detector. o - .
1.4 This practice is one of several developed to assist 31 Definitions of Terms Specific to This Standard:

operators of nuclear facilities with meeting the metal detection 3-1-1 clean-tester n—a person who does not carry any

performance requirements of the regulatory authorities (Segxtraneous metallic objects that Woulql 5|gn|f|cantly alter the

Appendix). signal produced when the person carries a test object.

1.5 This standard practice is neither intended to set perfor- 3-1.1.1 Discussior—Smaller test objects require more com-
mance levels nor limit or constrain technologies. plete elimination of metallic objects. By example but not
1.6 This practice does not address safety or operationé'(n'tat'on' such extraneous metallic objects may include:

issues associated with the use of walk-through metal detectordetallic belt buckles, metal but.tons,'car(jiac pacemakers, coing,
metal frame eyeglasses, hearing aids, jewelry, keys, mechani-

cal pens and pencils, shoes with metal shanks or arch supports,

metallic surgical implants, undergarment support metal, metal
1 This practice is under the jurisdiction of ASTM Committee C26 on Nuclear
Fuel Cycle and is the direct responsibility of Subcommittee C26.12 on Safeguard

5, Terminology

Applications. I —
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zippers, etc. In the absence of other criteria, a clean tester
passing through a metal detector shall not cause a disturbance
signal greater than 10 % of that produced when carrying the
critical test object through the detector. Test objects requiring
more complete elimination of extraneous metal to obtain less
than 10 % signal disturbance.

3.1.1.2 Discussior—The tester shall have a weight between
50 to 104 kg (110 to 230 Ib) and a height between 1.44 to 1.93
m (57 to 75 in.). Should a given detector be sensitive to body
size because of design or desired sensitivity, the physical size
of testers should be smaller and within a narrower range.

3.1.1.3 Discussior—It is recommended that the clean tester
be surveyed with a high sensitivity hand-held metal detector to
ensure that no metal is present.

3.1.2 critical orientation—the orthogonal orientation of a
test object that produces the smallest detection signal or
weakest detection anywhere in the detection zone; the orthogo-
nal orientation of a test object that requires a higher sensitivity
setting to be detected compared to the sensitivity settings

required to detect the object in all other orthogonal orienta- .1

tions. See Fig. 1 for handgun orientations
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Numbers are sensitivity setting values for a hypothetical
detector. The numbers represent the lowest sensitivity setting at which the

3.1.2.1 Discussior—Critical orientations are determined by object was detected ten out of ten consecutive test passes through the
testing using a mapping procedure such as described indicated test path.
FIG. 2 Example of Detection Sensitivity Map

Practice C 1270.

3.1.2.2 Discussior—The term critical orientation can be
applied in two ways. Critical orientation can refer to the worst
case orthogonal orientation in a single test path or the worst
case orthogonal orientation for all the test paths (the entir

detection zone). The two are coincident in the critical test path

3.1.3 critical sensitivity setting n—the lowest sensitivity
setting of a detector at which the critical test object in its

critical orientation is consistently detected (10 out of 10 test
passes) when passed through the detection zone on the critiqal

test path.
3.1.4 critical test elementn—seetest element

3.1.5 critical test object n—seetest object
3.1.6 critical test path n—the straight-line shortest-course

path through the portal aperture, as defined by an element dn
the detection sensitivity map, that produces the smalles

—

detection signal or weakest detection for the critical test objecf
in its critical orientation. (see Figs. 2 and 3)

test path

FIG. 3 3-D View of Detection Zones and Test Grid

7/ fj /Y
) / LS~
//

BARREL
. ;
54

FIG. 1 Six Standard Orthogonal Orientations for a Handgun
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3.1.7 detection sensitivity mam—(see Fig. 2) a depiction
of the grid used to define test paths through the detection zone
with each element of the grid containing a value, usually the
sensitivity setting of the detector, that is indicative of the
detectability of the test object.

3.1.7.1 Discussior—These values are relative and describe
the detection sensitivity pattern within the detection zone for
the specific test object. The values are derived by identically
testing each defined test path using a specific test object in a
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single orthogonal orientation. The value is usually the mini- 3.1.18 test objectn—metallic item meeting dimension and
mum sensitivity setting of the detector that will cause amaterial criteria used to evaluate detection performance.
consistent alarm (10 out of 10 test passes) when the test object3.1.18.1 critical test object—the one test object out of any
is passed through the detection field. Appendix X2 is a samplgiven group of test objects that, in its critical orientation,
form for a potential detection sensitivity map configuration. produces the weakest detection signal anywhere in the detec-
3.1.8 detection zone-the volume within the portal aperture. tion zone. The group referred to consists of one or more objects
3.1.9 detector n—seewalk-through metal detector. that are to be detected at the same detector setting.
3.1.10 element n—seetest element 3.1.18.2 Discussior—Depending on the particular detector,
some orientation sensitive test objects may have orientations at

3.1.11 grid, n—seetest grid. _ ) . : ;
. . . different locations in the detection zone that result in near
3.1.12 grid element n—(1) a single block on a detection _ .. L . ;
critical sensitivity settings. Hence, care must be taken in

sensitivity map; (2) the repul_mear volume through th.e dete.c'determining the critical test object, its critical orientation, and
tion zone defined by coincident elements of identical grid

. ; . itical test path.

ks pl h f th | . (see Figs, 2'© critical test p . . .

;Vr?(; ;)p aced on either side of the portal aperture. (see Figs 3.1.18.3shielding test objeeta test object representing
3.1.12.1test path, r-as defined by an element on a special nuclear material shielding that might be used in a theft

. e : ) nario.
detection sensitivity map, a straight-line shortest-course patﬁCe aro

through the detection zone of a detector undergoing mappin%:f;lllﬁ:s'rig;Zﬁglsség?\EItulfegS:slg gr;]j?;?(all'c acnarrggl—rrlgcriigtrion
detection sensitivity, or detection sensitivity verification test-_ -onfig ) 9 :
ing. (see Fig. 3) shield for a specific type and quantity of special nuclear

3113 in-pla_mt, adj—installed in the I_ocatipn, position, and Lniggi:hmi ?:éﬁ%lfhfng glr?:h%sa (r)ergbuclj?;(.)ry authority or's
operating environment where the device will be used. 3.1.18.5weapon test object,-#a h’andgun(s) or simulated
3.1.14 orthqgona! orlentat|on—a§ used in this praptlcg, handgun designated by or satisfying the regulatory authority
ort_hogonal orientation refers to alignment of the Iong'tu_d'nalrequirement for a weapon test object.
axis (.)f a test Obje.Ct alo_ng theyz axes of the Carteslan 3.1.18.6 Discussior—Care must be taken when selecting or
coordlnate systemx Is hprlzqntal and across the portglis designing a mock handgun. Simple blocks of metal shaped like
vertical, andz is in the direction of travel through the portal. a handgun will likely not cause a metal detector to react the
‘3.1.15 portal, n—seewalk-through metal detector. (See  same as it would to the intricate shapes and variable compo-
Fig. 1 for handgun orientations) nents of a real handgun. Most government agencies use actual
3.1.16 test elemenn—(see Figs. 2 and 3) for the purpose of guns for testing.
testing, it is necessary to define discrete and repeatable 3 1 19 walk-through metal detector (detector, portaty—a
straight-line shortest-course test paths through the detectiqfee-standing screening device, usually an arch-type portal,
zone. This can be done by using two identical networks (gridsysing an electromagnetic field within its portal structure
made of nonconductive/nonmagnetic material attached acroggperture) for detecting metallic objects, specifically weapons

the entry and exit planes of the portal aperture so the networksy metallic shielding material, or both, on persons walking
coincide. A test object on the end of a probe can then be passegyough the portal.

from one side of the portal aperture to the other side through 3 1 50 walk speed (normaln—walk speed is between 0.5
corresponding openings, which results in the test object taking, 1 '3 /s (Yoo 2ostepss). '

a rea§onably straight-line shortest-course path through the 3.1.20.1 Discussior—The average casual walk rate is about

detection zone. If the networks are constructed so that they can, o epsls

be put in-place identically each time they are used, then thetest31202 .h' lding test obiect test obiect

paths through the detection zone are repeatable over time.” "~~~ ShIelding test object, rseetest objec

Thus, a test element is the volume of space defined by the 3-1-20-3weapon test object,-seetest object

boundaries of two corresponding network openings and it .

represents a straight-line shortest-course path through tfe Summary of Practice

detection zone. 4.1 A clean-tester carries the critical test object in the
3.1.16.1 Discussior—On a detection sensitivity map the critical orientation through the critical test element in the

corresponding networks appear as a rectangular grid with eagtormal operating fashion. The metal detector sensitivity is

element of the grid representing a test path through thedjusted upward, starting from a setting where no alarms occur,

detection zone. The element defining the critical test path is thentil the lowest sensitivity setting is found where 10 consecu-

critical test element. tive passes result with 10 consecutive alarms. This value is the
3.1.17test grid n—a network of nonconductive/ initial operational sensitivity setting.

nonmagnetic material, such as string or tape, can be stretched

across the entry and exit planes of the portal aperture to defife Significance and Use

test paths through the portal aperture; the material should not 5.1 Performing this procedure from this practice should

be hygroscopic. result in a properly adjusted walk-through metal detector
3.1.17.1Discussior—See Fig. 2 for an exampld e 4 by 9  operating at or near the optimum sensitivity setting for the
element test grid. environment in which it is installed.
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5.2 This practice determines the lowest sensitivity settingequired by schedule or circumstance (for example, equipment
required to detect a specified test object and establishes raoved, repaired or replaced).
sensitivity setting suitable for most operational needs. i

5.3 This practice may be used to establish an initial sensit0: Test Object
tivity setting for follow-on procedures that determine credible 10.1 This practice uses the critical test object from a set of
values for probability of detection and confidence level, agest objects specified by the regulatory authority. The critical

required by regulatory authorities. test object is determined by in-plant sensitivity mapping (or an
. equivalent procedure) of each detector. When a detection
6. Precautions sensitivity map is used, the critical test object is noted on the

6.1 This practice assumes no changes in the metal detectionap for the detector being adjusted.
pattern or sensitivity from the time of initial detection sensi-
tivity mapping. If an event or circumstance has occurred thatl: Procedure
may effect a change in the detection field or sensitivity, such as 11.1 Refer to the detection sensitivity map (Fig. 2) (or
damage to the detector or changes in the operating enviroquivalent).
ment, make sure that the detection zone is mapped again. Thell.1.1 Select the proper test object for the type of screening
detector must be mapped following maintenance on the dete@he detector is to perform (weapons or shielding).
tor controller or archway internal parts, after movement of the 11.1.2 Select the critical test element in the space normally
detector for any reason, and when architecture, electrical an@ccupied by a person passing through the detection field for the
mechanical equipment, or furnishings are added, removed @elected test object. This test element is used for all test passes.
substantially changed within approximately 10 m of the 11.1.3 Note the direction of travel relative to the transmitter-
detector. It is suggested that detectors be mapped yearly as pegceiver location.
of a maintenance program to ensure no unrecognized changesl1.2 Place or attach the critical test object on a clean-tester
have taken place in the detector or its environment that affe@r have the clean-tester carry the critical test object so it will be
detection performance. in its critical orientation as it passes through the critical test

6.2 Because of the large number of variables certain to ariselement during a normal passage as required by the facility
with field installations and operating methods (for exampleoperating procedures. If the critical test element is located
continuous walk versus pausing in the portal) caution shouldetween the knee and the floor and the normal passage
always be observed when applying this practice. It is advisablgrocedure does not require the searchee to pause in the
to thoroughly map each metal detector type and installatioletection zone it will be necessary to determine if sweeping-
with all regulator specified test objects to determine thethrough (kick-through) or stopping the test object in the

worst-case before implementing this practice. detection zone is the worst-case situation.
11.3 Beginning at a low sensitivity setting, make several
7. Interferences passes through the detector and adjust the sensitivity upwards

7.1 A number of external and operational interferences mayntil the lowest sensitivity setting is found that results in at
affect sensitivity adjustment and performance test resultdeast 10 consecutive alarms. This sensitivity setting value is the
These are addressed in Guide C 1238 and Practice F 1468. initial detection sensitivity setting.

o 11.4 Verify effective detector operation by performing 10
8. Prerequisites test passes with the test object located on the centerline of the

8.1 The detector must have been mapped by some methgubrtal at the top of the head as if under a hat, at the waist, and
in accordance with Practice C 1270 to identify the critical testat the inside of the ankle. Use the worst-case orientation for the
object, critical test element, and critical test object orientationtest object in the element being tested and not the critical
This information must be available. orientation, unless it is the same. If the normal passage

8.2 Ensure the area around the detector contains all mategprocedure does not require a pause, test the ankle position
als normally present; no material shall be removed purely fousing both a kick-through and a pause in the detection zone. In

performance of this practice. the case of detectors located at manned positions, make sure
8.3 Ensure that only the walk-tester is withl m (3 ft) of  that the kick-through is reasonably realistic and not an exag-
the detector. gerated motion that would draw attention to a person trying to

8.4 Radios, pagers, and other electronic equipment that asvoid detection.
not part of the building or security system should be at least 3 11.4.1 If detection is less than 100 % for any of these
m (10 ft) away. positions it will be necessary to increase the sensitivity setting

8.5 Energize all equipment located within 10 m (33 ft) of until 10 out of 10 detection is attained in the worst-case
the detector that is normally “on” during routine operation. element. Note the position and passage method that required

8.6 The tester must be a clean-tester as described in 3.1.the highest sensitivity setting.

8.7 In the case of detectors used bidirectionally, ensure 11.5 Record the sensitivity setting and critical test element
testing is performed using the worst-case direction of travel. on the detection sensitivity map (Fig. 2), or as appropriate if a

detection sensitivity map is not used, for future performance

9. Frequency testing.

9.1 This practice is performed prior to putting in-plant 11.5.1 If the verification procedure in 11.4 determines that
walk-through metal detectors into screening service and wheanother element, orientation, or particular means of passage, or
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both, is the worst-case, then that element, orientation, anti2. Keywords

method of testing shall be used for future performance testing. 12.1 entry control; metal detection; metal detector; person-

Note this on the detection sensitivity map, or as appropriate if A . e ; -
nel screening; physical security; special nuclear material;

a detection sensitivity map is not used.
y map gyalk-through metal detector

11.6 The detector adjustment is complete and the detect
can be tested using a suitable performance testing procedure to
determine or validate the performance for the applicable
regulatory requirements.

APPENDIXES
(Nonmandatory Information)

X1. WALK-THROUGH METAL DETECTOR TESTING PROGRAM

X1.1 Fig. X1.1 follows.

F 1468-93, STANDARD PRACTICE FOR THE EVALUATION OF
METALLIC WEAPONS DETECTORS FOR CONTROLLED
ACCESS SEARCH AND SCREENING

€ 1238-83, GUIDE FOR THE INSTALLATION R
OF WALK-THROUGH METAL DETECTORS H

1f detector is moved, repeaired, after
maintenance, or as scheduled

!

It set-up par 'S Sp Pt .
_______________________________________________ ‘
[ :
'
C 1270 , STANDARD PRACTICE FOR :
DETECTION SENSITIVITY MAPPING OF
IN-PLANT WALK-THROUGH METAL DETECTORS
H C 1269 ,STANDARD PRACTICE FOR ADJUSTING |
' THE OPERATIONAL SENSITIVITY SETTING OF IN-PLANT H
gmmmmdomnae b WALK-THROUGH METAL DETECTORS 4
{ RoplrRopico | 1
. C 1309, STANDARD PRACTICE FOR PERFORMANCE 1:
. EVALUATION OF IN-PLANT WALK-THROUGH .
: METAL DETECTORS H
» .
Fail : . ! : H
-————ﬁ:—- Detection Sensitivity Test b H
.
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Fal : p :
0———5—: Event False Alarm Rate Test i H
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: ] :
Fail . i ] .
| ———— . .
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i
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FIG. X1.1 Procedures for Walk-Through Metal Detector Program
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X2. FORM—DETECTION SENSITIVITY MAP
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Model:

Date Tested:

Location:

Parameter Settings:

Note X2.1—Important: Ensure the location of the transmitter and
receiver are identified. If the detector does not have a dedicated transmitter
and receiver, note the side from which testing is performed relative to the
protected area.

Weapon Test Object ID No,:

Shielding Test Object ID No.:

Tester signs

Verification sign. =

Orientation:
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