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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

The National Electrical Manufacturers Association (NEMA) standards and guideline publications, of which
the document contained herein is one, are developed through a voluntary consensus standards
development process. This process brings together volunteers and/or seeks out the views of persons who
have an interest in the topic covered by this publication. While NEMA administers the process and
establishes rules to promote fairness in the development of consensus, it does not write the document
and it does not independently test, evaluate, or verify the accuracy or completeness of any information or
the soundness of any judgments contained in its standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, express or implied, as to the accuracy or completeness of any information published herein,
and disclaims and makes no warranty that the information in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance of any individual
manufacturer or seller’s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or
other services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed
by any person or entity to someone else. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstances. Information and other standards on the topic
covered by this publication may be available from other sources, which the user may wish to consult for
additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health or safety—related information
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker
of the statement.

© 2016 National Electrical Manufacturers Association



NEMA TS 4-2016

Page i
CONTENTS
S T=Tod A o] ¢ R 1= o 1= = | PSR PR 1
11 SCOPE aNd INTFOAUCTION ...ueiiiiiiiiie ettt e e e sbb e e e st ee e e snnneee s 1
1.2 Y] (=] =] oo = PP PPTPRPTURR 1
1.2.1 NOMALVE REEIENCES ... .eiiiiieiitte ettt e e e e e e e e e e e anes 1
A O] 4] 7= To! 1= T 2
1.3 General StatemMEeNTS ... 4
14 TYPES OF DIMIS .ttt e e oottt et e e e e oo s bbb b e e e e e e e e e anbbbbeeeaaeeeeannnbeneeas 4
1.4.1 Dynamic MesSage SigNS (DIMS) ....uuuiiiiiiiiiiiiieieiee e et e e e e e e e s seiirre e e e e e s e e sanraaeeeeeessenanes 4
1.4.2 Changeable MESSAgE SIgNS.......cccuuriiieieeiiiiiiieteeee e e s siirrrreeee s e s sstrrrereeeessassnnrsaeeeaeessasnes 4
1.4.3 Blankout SigNS (BOS).....uuuuiiieeiiiiiiiiiiee e s sisitieee e e e e e s ssrrere e e e e s s snasaeeeaeessssnnsneeeeeeessnnnnes 4
15 BN/ o X= R0 =T od o Yo ] oo =1 R 5
1.6 Definitions, Terms, @nd ACIONYMIS ..ocoiiiiii ittt e st e e st e e s sebeeeessabeeeeees 5
Section 2 Environmental REQUITEMENTS ......ccoiiiiiiiiiiii et e e e s e eee e e e e e e s s reer e e e e e s ssnanraeaeeeeeesennnnes 16
2.1 Environmental and Operating Standards .........cccuvvviiieeiiiiiieiree e 16
2.1.1 Definitions of Major Units of the DMS EqQUIPMEeNt ..........c..ueviiiiiiiiiiiiiiieeee e 16
2.1.2 Compliance Of Major UNILS .......cooiiiiuiiiiiiiaeee ettt e e ee e e e 16
N I B =T ol 1 o3 | PR URT RPN 17
P S - 14 £ 1< o 1 RSP PRR 18
2.1.5 Temperature and HUMIAItY .........coooiiiiiiiiieii e e e 19
P2 I STV o] = o T o PO RSP RR 19
P A S o Tox PO PP RR 20
P2 I S T o o L= = Yo o Vo SR 20
2.2 DMS EQUIPMENT TOSES .ottt e ettt e e e e e e s e e e e e e e s st b a e e e e e e e e s snnrsaeeeeeesannnne 20
2.2.1 Test Facilities (Except Vibration and ShOCK)..........cc.cooiiiiiiiiiiiiii e 20
222 TeStUNIt . 21
2.2.3 TeStFUNCHONS ..o 21
2.2.4  TeSt G: VIDration TeSt........uiiiiiiieiiiiie et e e e e ee e e e e e as 25
2.2.5 Test H: Shock (IMPaCt) TeST...cccoi i 26
2.2.6 TestJ: Power INerrupt TESES ....cooiiiiiiieiie e 27
2.2.7 TestK: TimiNg ACCUIACY TESIS.....ccciuiiiiiee e e iiitiee e e e e e s e strre e e e e e s e st e e e e e e s s s sannaeeeeaae s 28
Section 3 DMS Mechanical CONSTIUCTION ....cciiiiiiiiiiiii et ee e e e e e 30
3.1 (CT=T 1T | TP URT RPN 30
3.1.1  Weather-Tight ENCIOSUIE......coiiii ittt e e e s s ee e e e 30
3.1.2 Temperature CONMIOL ........c..uuuiiiee e e e e e s s e e e e e s s e e e e s e e s e e e e e e e s e nannrnereeeees 30
G T B 1Y T - Vot SRR 31
3.1.4 Galvanic ProteCtion ... 31
N ST T | o[ = | OSSP P PP TPPRPO 31
3.1.6  CONrASE BOMUET ....eeiiiiiiieeee ettt e e e e e e e e e e e anbreeeeaaeeas 31
3.2 Fixed-LoCation DMS ... ..o 32
3.2.1 Design Life of FIXEAd DMS..... .ot e e e e 32
I S (U (o (U] = 1T ] (=T ) Y7 SRS 32
3.2.3  AlUMINUM HOUSINGS. ... citiiiieeee et e et e e e e e s st e e e e e e s e e saab b e e e e e e e e s s e nnnnreeeeaaeeas 32
3.2.4 Housings Made of Other MaterialS...........ccooiiiiiiiiiie e 33
3.2.5  Front @nd REAI ACCESS.....cuiiiuiiiii ittt ettt ettt e e st e e s snbae e e s snbaeeesennees 33
3.2.6  Front ACCESS DIMS ... ..ttt e e e e e e s e e e e 33
3.2.7 REAI ACCESS DIMS ...ttt e s e e e e s ee e e 33
3.2.8 Walk-In ACCESS DMS ... .o 34

© 2016 National Electrical Manufacturers Association



NEMA TS 4-2016

Page ii
3.2.9 Convenience Outlets, Walk-IN ACCESS ......coiiiiiiiiiiiie ittt 35
3.3 POTtable DIMS ...ttt e ettt e e et bt e e s bt e e e a bt e e e nbree e e anaeee s 35
3.3.1  TranSPOrt SAFELY .....eeiiiiiiiiii e 35
3.3.2  SHIUCTUAl INTEGITLY ...eeeeiiieiiee ittt e e e st e e s enbre e e e 35
3.3.3  MAJOI SUDSYSIEIMS ....ceiiiiiiiie ittt et s b e e s b e e s nens 36
3.3.4 Corrosion Protection and FiNISNES ... 37
3,35 POWET SOUICES ... 37
Section 4 Controller t0 DMS INTEITACE ....coooeii i 38
4.1 Interface With DMS HOUSING ...ceiiiiiiiiiiiiiee ettt e e e e e e 38
4.2 R0 1 g e TSP PRPRT 38
4.3 WIF@ ENTIANCES ...ceeiiiiiiie ittt ettt ettt et e e e e e e ettt et e e e e e e aanbbe e e e e e e e e e aannbbeaeeaaeeeaannes 38
4.4 e D= I o] Y (£ o] INVAV T T o T PRSPPI 38
4.4.1 Power SUPPIY LOCAIONS .......uuiiiiiiieeiiiiiiiiee e e e e s se sttt e e e e e s s e e e e e e s snanee e e e e e e e e ennenneees 38
4.4.2 DMS Controller and Driver Module LOCAtIONS.............uvvviveiiieiiiiieiiieeererererererererereree. 39
Section 5 DISPIAY PrOPEITIES ..ocoiiiiieiiiiee ettt et s e e st bt e e s st e e e e st aeeeennbes 40
5.1 GENEIAl oo 40
5.1.1  DeEVEIOPMENT SOUICES .. .ueeeiiiiiiae ettt e e e e e e ettt e e e e e e e s abbe e e e e e e e e s s aanbbeeeeaaeesaaannnreeeaaaeaas 40
5.1.2 Legibility VErsuUS VISIDIlILY .......ccooriiiiiiiiiiii e 40
5.1.3 Photometric and Colorimetric REqUIrEMENTS. .......ccooiiiiiiiiiiiiiee e 40
5.2 (O7e] g 8= 1Sy Al ¥ L Lo PR 40
5.3 Cone of Vision Type ClasSifiCation ........c..uuiiiiiiiiiiie e 41
5.3.1 Light EMitting TECHNOIOGY ....ceviieiiiiiiiiiie et e e e e e 43
5.4 Luminance INtensity REQUITEMENTS ........uiiiiiiiie ittt eee e sneee s 43
5.4.1 Luminous INtensity UNIfOrMItY ...........cooieiiiiiiiii e 45
5.5 Chromaticity Classifications and LimMitS .......ccccccoiiiiiiiiiiiee e 46
5.5.1  ChromatiCity LIMIS .....coouuiiiiiiiiiioiiiee ettt 46
5.5.2  Chromaticity UNIifOrMItY .........c.eeiiiiiiiiiiiiiie et 46
5.6 DTSy o1V O = - Tl = PSR 46
5.6.1 Fonts and Font AIPRaDetS .........ooiiiiiii e 46
5.6.2 Required FONS DY DMS TYPE ..ottt e e e 48
5.7 Display ChanQe TiME ..oocii ettt e et e e e e s e e e e e e e s s sbaaeeeeeeeessnsbeaeeaeeeeaannnes 52
5.8 IMIOVINQ GITOWS ...t e ettt e ettt et e e e e e e bt et e e e e e e o e abbb e et e e e e e s e nbbbbeeeeaaeeeannnbsneaaaaeeaannes 52
5.9 LI 1Y =31 g o o £ T PPETPRRT 53
5.9.1 General TESt PAramEterS ........uiiiiiiiiiie ittt st e e s snbae e e s ennes 53
5.0.2 TS AIB@ ittt e e e e e 54
5.9.3 Considerations for Precision and Bias of Test Methods and Accuracy of Test Results55
Section 6 OPLiCAl COMPONENTS ... ..ottt ettt e e st e e st bt e e s sbreeessnbreeesanbees 56
6.1 LCT=T Y= = | SO PP PP 56
B.1.1  PiIXElI SPACING ...eetiiiiiiie ittt nns 56
6.1.2 Character MOAUIE SPACING ....ciiiiiiiiiiiiiiiieee et e e aaaee e e e e e 56
6.1.3 Interchangeability Of LED MOAUIES........ccccoiiiiiiiiiiiaai it 57
6.1.4 Character REPIACEMENL.........coiiiiiiiiieiii e a e eea e as 57
6.2 [ B I ] S VS (=1 1 PSR RT 57
L2 R © 1T o 1= - | SRR RR 57
B.2.2  LED SEIECHON .....ciiiieiieiitiiee ettt ettt et e e et e e e e et e e e nnres 57
B.2.3  LED USE ..ottt et b et e e e b e e nnes 57

© 2016 National Electrical Manufacturers Association



NEMA TS 4-2016
Page iii

Section 7 DMS Controller CabiNel........oouuueiiii e e et e e e e s e e ab e e e e e s eeeaaaes 58
7.1 LY 1= = | T 58
7.2 DMS Controller Cabinet DESIGN ....ccoivviiieiiie et e e s e e e e e e s s e e e e e e e e ennnes 58

A R - Yo 1 | PP PR PPTTPPRPN 58
A = (o) [=Yox ([0 o VTR 58

Section 8 EIeCtroniCs and EIECTITCAL ........uuiiiie ettt e e e e e e e et e e e et eeaeeaa e 59
8.1 (1T a1=] = T 59
8.2 (07eT 0] Yo gT=T o | £ TP PP PR TP TP TPPTTPPRPN 59

C J N R 1= o 1= = T 59
8.2.2 Wiring, Cabling, and HArNESSES.........uuuiiiiii ittt e e ne e e e 59
8.2.3 Circuit Loading, Surge Protection and DISCONNECLS..........cccceeeeveiiiiiiieee e ccciiieeee e, 59
8.2.4 Printed CirCUIL BOAITS. ....uuiiiiiiiieieiiee ettt e e e e e e et e e e e e s e e e e aab e e e e eeeeeranes 59
8.3 (D11 ST O0Y 01 { €0 ] 1= R 59
S TR 0 R 1= 1T - | TR 59
8.3.2  COMMUNICALION INTEITACES.....cvei ettt e e e et e e et eeeraaas 59
TR I T 0] 4 10 41811 [07= 11 0] =TT 60
TR R A g | (1 ¢ g =1 B O [0 o1 T 60
LIRS TSI V= 1o oo [ To T T 1 1= TP UTT RPN 60
TR I S T o 13X o fl =0 1TV (O 60
8.3.7 CommuNICAtiONS LINK IMONILOT ....uuvueeiiiiiiiieiiiee et e et e e e e e e e e e eeaaaes 60
8.3.8 MaNUAI TSt INTEITACE ... .uu i e e e e e e e e e eeaaaas 60
T IS I 00 0 (o] | ST =TT =] 60
8.4 (Ofo T o oY1 L=T G U T o T3 110 o =T 61
T I 7= o U= - N 61
RN OT0 1 | (o ] I AN (o] 11 (=101 (8 (N 61
8.4.3  CommMON FUNCLONANTY ......coiiiiiiiiiiiiii et 61
8.4.4 Centralized Messaging ArChitECIUIe..........cooiiiiiiiiiie e 62
8.4.5 Local Messaging ArChiteCIUIE ..........uiiiiiiiie e 62
8.4.6  DISPIAY WIILING .....eeeeiieeiiiitiii ettt e ettt e e e e e s e e e e e e e e e e e anaaeeeaaaeeas 62
8.4.7 NTCIP Protocol and Command SEetS........cccuuuiiiiiiiiiiiee et 62
8.4.8 Other Protocols and Command SEetS.........ccuuuiiiiiiiiiiiiiee et 62
8.5 (oL oz= 1R OL0] 11 (o ] FETT TR 63
Section 9 Performance MONTTOTING ...o..uieiiiiie ettt e e e e e e s ettt e e e e e e e s sanbbeeeaaaeeeaannes 64
9.1 Display DiagnosticS and MONITOFING .....uueiiiiiiiiiiiiiiie et e e e e e e e 64
L T O O I B BN 3= I =] £ 64
9.1.2 LED Temperature MONITOF ..........coiccuuueeiieeeesiiiiiieeeeeesssstieeeeseeesssssnsaeeeeeeeessensnnneeneeeees 64
9.1.3  BrightnNeSS CONMIOIS ...ccoiuiiiiiiiiiiie ettt et e s 64
9.2 Controller Diagnostics and MONITOTING .....uuveiiieeiiiiieiiee e e e e 65
1S I0Z2% R ViV 1o T [ To T T2 = SRR 65
9.2.2 Results Of CoNtroller FAIUIES ..........uiiiiiieeiee et e 65
9.2.3  POWET LINE FAIUIES ... ..ot e e et e e e e e e e e e raaas 65
9.2.4 Communication LINK FAIIUIES .........uuiiiiiiiiiee et e e e e e 65
9.2.5 Subsystem Component COmMMUNICALIONS ..........ueevieeiiiiiiiiiieee e e e e e e e s s snerreee e e 66
9.3 Error @nd FailUIE LOQ ..ottt ettt e ettt e e e e e st e e e e e e e e e enne 66
9.4 MESSAGE VEIITICALION ..ceiiiiiieeee ettt e et e e e e e e s ebb e e e e e e e e e aanes 66
9.5 Defective Character MOAUIE ........eeeiiieeeeeee et e e e e e e eeeaees 66

Section 10 POWEr REGUITEMENTES ....ccoiiiiiiiiiie ettt e e e e e s st re e e e e e e s e st a e e e e e e e s s santbraeeeeeessasssstsaneeaeesaannnes 67

0 25 Y N O o | g B [ O = [ =Y o3 { f [oF= | IS Y=T VA 1o < 67

© 2016 National Electrical Manufacturers Association



NEMA TS 4-2016

Page iv
10.2  Power Panels fOr AC ONIY ..ot e e e e e e e s s rare e e e e e s 67
10.2.1  MiNiMUM REQUIFEMENTS......cciiiiiiieieie e e e sstieir e e e e e s s st r e e e e e s sssaeanereeeesssnnsrnneeeeeesannnnes 67
10.2.2  SErViCe Drop AUVISOIY ....coiuuiiiiiiiiiie ittt e e s e s e e snaee s 67
10.3  Distribution Panels fOr DC.......cc.uuiiiiiie i e e e s e e e e e e e s s raner e e e e s 67
10.4  Ground to Neutral ISOIAtioN .....c..uviiiiee e e e e e e e e e s rane e e e e e s 67
10.5  SUIrge ProteCtion DEVICE ......ccoiiiiiiiiiiie ittt et e s e e 67
10.6  Convenience OULIEIS AC ONIY .. .. e e e e s ennraaeeeeee s 67
10.6.1 Calculated Electrical Load...........cccoooiieiiiiii i 68
10.7 RESEIVE POWEBE SOUICE. ...ttt e et e e e e e e e e et b e e e e e eeaasbnaaeaaaaees 68
O B B 1 SN @] o 1= = 1 o] o F TP PRT PP 68
10.8.1 CONIENYIMESSAGE ... .uvvviiiieeeeeiiiiitiee et e e e e e sittee e e e e e s s e st areaaesssstaaaeeeeaeessssnstsaeeeeeesaansnes 68
10.8.2 MeSSAQE BrIgNINESS .....veiiiiiei it s s e e e e s e e e e e e e e snnr e e e e e e e e ennne 68
10.8.3 Definition of Critical vs. NON-CritiCal LOAAS ........cccovcuviiiiieeeeeiiciiieeece e cieieee e e e 68
10.9 Reserve Power Source Sizing CoNSIderationsS........cccevveeiiiiciiieeeee e eesieerer e e ssnevneeeee e 68
L10.9. 1 UPS/BALEIY ..coeiiiiiieeiieiee ettt ettt et e ettt e s e bt e e anbb e e e aabb e e e e annee s 68
Y= To (1Y I 5 R O 0 1} £ ] 1 1= 1 Lo = SO 70
111 GENEIAI o 70
11.1.1  INVOIVEA PartiES ... 70
501 O © 1 = PRSP RT 70
11.2  Conformance DOCUMENT TYPES ...uuiiiiiiiiiiiiieiiiea ettt e e et e e e e e e e st e e e e e e e e s e nnbbeeeeaaeeas 70
0 R O =T 1 {T07= (= PRSP 70
11.2.2 ConfOrmManCe TESHING ...uuuiiieeeiiiiiiieiiee e e et e e e e e s e e e e e e e s s rre e e e e e e s e snnbeaeeeeeeesannnes 70
11.2.3 S AIEIMENL e —————— 70
0 2 R 1 ] o 1= Tod 1T 1SS 71
2 ST V- 110 T 1 1o o RS 71
0 = L= LU 1T =T = SRR 71
IO T |V =T 0 To F= 1 (o P PP P RS PPPPPPTP 71
0 B © T 1T - | RSO PRRRR 71
11.4 Conformance Documentation REQUIFEMENTS ......cocuiiiiiiiiie it 71
115 Conformance Table ... 72
Y=ot A Lo T V2 B To Tod U 4 =T 0 ) = 14 o | o 78
12.1  Drawing DOCUMENTALION ..coiiiiiiiiiiiiiii ettt e e e e e e e e e e e e e e s nnrbeeeaaaeeas 78
D R YV (=1 4 T B = Vo | =Ty 1 USRS 78
2 VL T To T T =T = SRS 78
12.1.3  MeChaniCal DIaWINGS .....ccceeeeiiiiiiieeiieeessscieteeeee e s sssanreereeaeessssaeaeereeeesssnsrnneeeeeesannnnes 78
12.2  Site SPecCific DOCUMENTALION .. ...uviiiiii e e e e e e e e e e e e e s s e anrrrereeeeeas 78
12.2.1 Conformance Table ChecKIist ..., 78
12.2.2 NTCIP MIB FlE...uuiiiiiiiiii ittt ettt et a e st e e e s e e e aaaeee s 78
12.2.3  As-BUilt DOCUMENTALION ......ccooiiiiie e 79
12.2.4 Configuration INFOrMEatIoN ...........uuuiiiiieii e e e 79
12.2.5 ReVISION NUMDBEIS ... 79
12.2.6  TESLRESUILS.....cccoi i 79
12.2.7  ProduCt BUIN=IN ..ottt e e e e s e ae e e e e e e e e s nnreaeeeeeeeeennes 79
12.3  MANUAIS oo 79
D20 B0 R = 1= Tor o) o @] YA PRSPR 79
D20 7 o T o o7 )Y SO 79
2 TR T Y= T Vo = SO PESE 79

© 2016 National Electrical Manufacturers Association



NEMA TS 4-2016

Page v
12.3.4  TroubIESNOOLING ......cciiiiiiiiie it 80
12.3.5 OPEerator's MANUAL.........ccuiieeiiiiiiieiiie e e et e e e e s s st r e e e e e s s naaaan e e e e e e s s snnrnaeeeeeeeannnnns 80
12.4  Warranty DOCUMENTIALION .....c.oiieiiiiiiee e e e e e e e e s e e r e e e e e s s nnnrenneeeeee s 80
FIGURES
FIQUIE 2-1 TSt PrOfil@... .. ettt e e ettt e e e e e e e a e ee e e e e e e e e e nnreneeas 22
Figure 5-1 Example Comparison—15 versus 30 Degree Cone of Vision (Vertical Plane) (top figure)...... 42
Figure 5-2 Example Overall Cone of Vision Comparison— 15 versus 30 Degree Angle (Horizontal Plane)
(oo 0T a TR ilo [0 T =) RSP 42
Figure 5-3 Graphical Representation of Character Height, Character Width, and Stroke Width ............... 47
Figure 5-4 Example—Standard Font Containing 5 X 7 PiXelS ........c.ccciviiiiiiiic e 47
Figure 5-5 Example—Standard Font Containing 5 X 7 PiXeIS .........uuiiiiiiiiiiiiieieee e 48
Figure 5-6 Geometric Configuration of Test Equipment for Determination of Luminance and Contrast for
All Technologies and Chromaticity of Light Emitting Technologies............ccocoeeeviiiiiiniineens 53
Figure 5-7 Layout Examples for a Test Module and the Positioning of the Measuring Area (Circle)......... 54
TABLES
Table 2-1 Compliance Of M@JOr UNIES.......cuuiiiiiiiiiee ettt sttt e et e e e st e e e s stbeeeesstbeeeeanseeeaeanes 17
Table 2-2 Operating VOIAOES ......uvueiiieeii it e e s s s e e e e e s et eeaee s s s saraeeeaeesseassannneeeeesannnnes 17
Table 2-3 Wet-Bulb, Dry-Bulb Relative Humidity at Barometric Pressure of 29.92 In. of Mercury............. 19
Table 2-4 TESE FUNCHONS .....ooiiiiiiiiii ettt et et e e r et s e s e nnn e e nne e e nnne s 21
Table 2-5 Effect of POWET INTEITUPLION .......veiiiiiiiiee ettt e et e e b e e s nabeeeeeae 27
Table 5-1 Minimum Contrast Ratio Requirements, YElIOW ............uouviiiiiiiiiiiiiieee e e e 41
Table 5-2 Minimum Contrast Ratio Requirements, WhiIte ............oooviiiiiiiiiiie e 41
Table 5-3 Minimum Contrast Ratio ReqUIrements, GIEEMN.............uiiiiiiiiiiiiiiiiea et a e rieee e e e 41
Table 5-4 Minimum Contrast Ratio Requirements, REd .............uuiiiiiiiiiiiii e 41
Table 5-5 Minimum Contrast Ratio Requirements, BIUE ..............oeiiiiiiiiiiiice e 41
Table 5-6 Luminance Intensity Limits in CD/M? for On-Axis (0° Horizontal, 0° Vertical) Test Angles—for
YRIIOW ...tttk b e s b bt Rt e a R et Rb e s b e e nbr e ar e e e nnreas 44
Table 5-7 Luminance Intensity Limits in CD/M? for On-Axis (0° Horizontal, 0° Vertical) Test Angles—for
LAY (= PP PPPPPRRE 44
Table 5-8 Luminance Intensity Limits in CD/M? for On-Axis (0° Horizontal, 0° Vertical) Test Angles—for
RVAY a1 = A =1 1 [ PSPPSR 44
Table 5-9 Luminance Intensity Limits in CD/M? for On-Axis (O° Horizontal, 0° Vertical) Test Angles—for
Gl 44
Table 5-10 Luminance Intensity Limits in CD/M? for On-Axis (O° Horizontal, 0° Vertical) Test Angles—for
=T PP PPRRTTRN 45
Table 5-11 Luminance Intensity Limits in CD/M? for On-Axis (O° Horizontal, 0° Vertical) Test Angles—for
1O = T = PSSP 45

© 2016 National Electrical Manufacturers Association



NEMA TS 4-2016
Page vi

Table 5-12 Luminance Intensity Limits in CD/M? for On-Axis (0° Horizontal, 0° Vertical) Test Angles—for

2] = PP 45
Table 5-13 Chromaticity Limits for Light-Emitting DMS TeChNOIOgY ........c.cceeiiiiiiiiiiiiiiiiieec e 46
Table 5-14 NEMA TS 4 Font Ratios—Width/Stroke/SPpacing .........ccceeeiiieiiieiieee i 50
Table 5-15 MUTCD Font Ratios—Width/Stroke/SPacing .........cccuvueiieeiiiiiiiiiieee e 51

© 2016 National Electrical Manufacturers Association



NEMA TS 4-2016
Page vii

FOREWORD

This NEMA Standards Publication, TS 4-2016, Hardware Standards for Dynamic Message Signs (DMS),
with NTCIP Requirements, was developed to standardize minimum performance requirements and
specifications for design and implementation of dynamic traffic messaging equipment that can be safely
installed and provided to the end user with operational features based on current technology. Within
NEMA TS 4-2016, any reference to a specific manufacturer is strictly for the purpose of defining
interchangeability where there exists no nationally recognized standard covering all the requirements.
The manufacturer references do not constitute a preference. NEMA TS 4-2016 is intended to reduce
hazards to persons and property when traffic-messaging equipment is properly selected and installed in
conformance with the requirements herein.

A future version of NEMA TS 4-2016 may address alternative non-grid power sources.

The user's attention is called to the possibility that compliance with NEMA TS 4-2016 may require use of
an invention covered by patent rights. By publication of NEMA TS 4-2016, no position is taken with
respect to the validity of any claims or of any patent rights in connection therewith.

In the preparation of NEMA TS 4-2016, input of users and other interested parties has been sought and
evaluated. Inquiries, comments, and proposed or recommended revisions should be submitted to the
concerned NEMA product subdivision by contacting the:

Senior Technical Director, Operations
National Electrical Manufacturers Association
1300 North 17" Street, Suite 900

Rosslyn, Virginia 22209

The Dynamic Message Sign Technical Committee developed NEMA TS 4-2016 under the auspices of the
NEMA Transportation Management Systems and Associated Control Devices Section (3TS), of which it is
a part.

At the time that NEMA TS 4-2016 was prepared, the following NEMA members and their representatives
were active voting members of the NEMA 3TS Dynamic Message Sign Technical Committee (3TS DMS
TC):

Adaptive Micro Systems, Inc. www.adaptivedisplays.com
Daktronics, Inc. www.daktronics.com (Co-Chairs)
Parsons delcantechnologies.com

SES America sesamerica.com

Skyline Products, Inc. www.skylineproducts.com
Ver-Mac, Inc. www.ver-mac.com

3TS section approval of NEMA TS 4-2016 does not necessarily imply that all Section members voted for
its approval or participated in its development. When NEMA TS 4-2016 was approved, the Transportation
Management Systems and Associated Control Devices Section was composed of the following members:

Adaptive Micro Systems, Inc. www.adaptivedisplays.com
Applied Information, Inc. appinfoinc.com

Daktronics, Inc. www.daktronics.com

Eberle Design, Inc. www.editraffic.com

Horizon Signal Technologies, Inc. www.horizonsignal.com
Intelight Inc. www.intelight-its.com

John Thomas, Inc. www.jtitraffic.com

OMJC Signal, Inc. www.omjcsignal.com
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Parsons delcantechnologies.com

Peek Traffic Corporation www.peektraffic.com

SES America sesamerica.com

Siemens Industry, Inc. www.industry.usa.siemens.com
Skyline Products, Inc. www.skylineproducts.com
TransCore, ITS, LLC www.transcore.com

Ver-Mac, Inc. www.ver-mac.com
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History

As the implementation of dynamic message signage and general light emitting technology increased in
the United States during the late 1980s and early 1990s, various transportation departments tried a
number of diverse technologies to meet their signing needs. This eventually led to a wide variety of
agency specifications developed across the country, a number of opposing philosophies for
implementation by the users, and some unsubstantiated claims by manufacturers. It also led to conflicting
definitions and references from one agency to the next for what constituted a dynamic message sign
(DMS) or its use.

In 1995, based on industry need, NEMA created the NEMA 3TS Transportation Section.

In August 1997, the DMS manufacturers formed a new committee of the NEMA Transportation Section
and met for the first time to outline a plan for developing this hardware standard. Between 1997 and
2005, the NEMA 3TS section developed NEMA TS 4-2005. In 2005 NEMA TS 4-2005 was published and
used by the transportation industry.

In 2012, the NEMA 3TS Section authorized a project to revise existing NEMA TS 4-2005. That project
resulted in NEMA TS 4-2016, which removes older DMS technology and incorporates the new full color
technology available. The 3TS Section, particularly its Dynamic Message Sign Technical Committee also
worked to harmonize NEMA TS 4-2016 with EN 12966-1 for Environmental, Display, and testing
requirements. The major sections overhauled during this project are Section 2 Environmental
Requirements, Section 5 Display Properties, Section 8 Electronics and Electrical. Minor revisions
occurred in other portions of NEMA TS 4-2016 to reflect the removal of older display technologies. NEMA
TS 4-2016 incorporates all of the current best practices of the industry for specifying a DMS.
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Section 1
General

1.1 Scope and Introduction

The goal of NEMA TS 4-2016 is to provide the user with safe, dependable, functional, and easily
maintained Dynamic Message Sign (DMS) equipment.

NEMA TS 4-2016 defines the minimum hardware and functional characteristics of electronically controlled
DMS used for displaying messages to travelers.

NEMA TS 4-2016 predominantly addresses DMS.

Conformance to NEMA TS 4-2016 is defined in Section 11.

Portions of NEMA TS 4-2016 may be referenced as part of agency (procurement) specifications.
NEMA TS 4-2016 is not intended to be, or is meant to take the place of any application guides for DMS.

Items such as sign siting practices, selection of character heights, siting of cabinets and relations
between legibility and travel speed, etc. were all considered to be outside the scope of NEMA TS 4-2016.
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