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!

Specification for Electrical Installations LW][!2!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

1.0 DEFINITIONS 
Applicant: =do![dj_jo!'_dZ_l_ZkWb*!\_hc*!fWhjd[hi^_f*!YehfehWj_ed*!WiieY_Wj_ed*!ckd_Y_fWb_jo*!eh!
]el[hdc[djWb!XeZo(!h[gk[ij_d]!W!d[m!i[hl_Y[!\hec!j^[!?ecfWdo!\eh!j^[_h!emd!ki[!WdZ!dej!\eh!h[iWb[!eh!
Z[b_l[ho!je!ej^[hi,!
Note: The Company must be consulted for specific Applicant rules as they apply in the 
Company’s applicable tariff. 

Authority Having Jurisdiction (AHJ): Cel[hdc[djWb!XeZ_[i!eh!j^[_h!=][dj![n[hY_i_d]!b[]Wb!`kh_iZ_Yj_ed!
el[h!Wffb_YWXb[!YeZ[i,!

Building: =!ijhkYjkh[!m^_Y^!ijWdZi!Wbed[!eh!m^_Y^!_i!Ykj!e\\!\hec!WZ`e_d_d]!ijhkYjkh[i!Xo!Wffhel[Z!\_h[!
mWbbi!m_j^!Wbb!ef[d_d]i!j^[h[_d!fhej[Yj[Z!Xo!Wffhel[Z!\_h[!Zeehi,

Cable Limiter/:!!=d![dYbei[Z!\ki[!\eh!Z_iYedd[Yj_d]!W!\Wkbj[Z!YWXb[!\hec!W!bem+lebjW][!d[jmeha!
Z_ijh_Xkj_ed!ioij[c!WdZ!\eh!fhej[Yj_d]!j^[!kd\Wkbj[Z!fehj_ed!e\!j^Wj!YWXb[!W]W_dij!i[h_eki!j^[hcWb!
ZWcW][,!!Jej[8!=!YWXb[!b_c_j[h!_i!Wbie!h[\[hh[Z!je!Wi!W!d[jmeha!b_c_j[h!eh!W!b_c_j[h,!

Clearance: N[gk_h[Z!i[fWhWj_ed!cWdZWj[Z!Xo!YeZ[i!eh!j^[!?ecfWdo,!

Cold Sequence metering: I[j[h_d]![gk_fc[dj!beYWj[Z!ed!j^[!?kijec[hsi!i_Z[!e\!j^[!i[hl_Y[!
[gk_fc[dj,!!N[\[h!je!B_]kh[!/,!

!

Figure 1 – Cold Sequence Metering 
Company: P^[![b[Yjh_Y!kj_b_jo!YecfWd_[i!Ze_d]!Xki_d[ii!Wi!JWj_edWb!Ch_Z!je!m^_Y^!j^[i[!h[gk_h[c[dji!
Wffbo!Wh[8!

Massachusetts Electric Company 
The Narragansett Electric Company 
Niagara Mohawk Power Corporation 

Company Approval: =YY[fjWdY[!\eh!j^[!c_d_ckc!h[gk_h[c[dji!e\!JWj_edWb!Ch_Z![nYbki_l[!e\!j^[!
?kijec[hsi!eXb_]Wj_ed!e\!Yecfbo_d]!m_j^!Wbb!Wffb_YWXb[!YeZ[i*!ijWjkj[i*!hkb[i!eh!h[]kbWj_edi,!

Conduit:  =!Yob_dZh_YWb!m_h[+mWo \eh!j^[!fkhfei[!e\!YWhho_d]!WdZ!fhej[Yj_d]![b[Yjh_Y!YWXb[i,!

Customer: =d![n_ij_d]!ki[h!e\!h[Ykhh_d]![b[Yjh_Y!i[hl_Y[,!!=!YedjhWYjeh!eh!Z[l[bef[h!f[h\ehc_d]!meha!ed!
X[^Wb\!e\!W!?kijec[h!_i!Yedi_Z[h[Z!Wd!W][dj!e\!j^[!?kijec[h,!

1 IEEE Std C57.12.44-2005, pages 2-3 
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!

Specification for Electrical Installations LW][!3!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

Design Professional: =!Lhe\[ii_edWb!Ad]_d[[h!'LA(!b_Y[di[Z!je!fhWYj_Y[!_d!j^[!ijWj[!m^[h[!i[hl_Y[!_i!
X[_d]!_dijWbb[Z!WdZ!m^e!_i!Z_h[Yjbo!h[jW_d[Z!Xo!j^[!?kijec[h!\eh!j^Wj!fkhfei[,!!E\!j^[!ijWj[!b_Y[di[Z!LA!_i!
h[fh[i[dj_d]!W!ckbj_+c[cX[h!Z[i_]d!\_hc*!j^[!\_hc!i^Wbb!^Wl[!ijWj[!Y[hj_\_YWj_ed!je!fhWYj_Y[!fhe\[ii_edWb!
[d]_d[[h_d]!WdZ!W!Yefo!e\!ikY^!b_Y[di[!ckij!X[!fhel_Z[Z!je!j^[!?ecfWdo!kfed!h[gk[ij,!=do!?ecfWdo!
h[gk[ij[Z!Z[i_]d!fhe\[ii_edWb!Y[hj_\_YWj_ed!fhee\!ckij!X[!ikXc_jj[Z!je!j^[!?ecfWdo!_d!mh_j_d]!kfed!
_d_j_Wb!Z[i_]d!ikXc_ii_ed,!

Distribution Line: =!Z_ijh_Xkj_ed!b_d[!_i!Wd![b[Yjh_Y!b_d[*![_j^[h!el[h^[WZ!eh!kdZ[h]hekdZ*!_dYbkZ_d]!j^[!
d[Y[iiWho!WdZ!WdY_bbWho!WYY[iieh_[i!je!Z_ijh_Xkj[![b[Yjh_Y![d[h]o*!m^_Y^!cWo!fhel_Z[!i[hl_Y[!je!ceh[!
j^Wd!ed[!Ykijec[h,!=!Z_ijh_Xkj_ed!b_d[!cWo!X[!beYWj[Z!'/(!_d!W!ijh[[j*!^_]^mWo*!Wbb[o*!eh!'0(!ed!fh_lWj[!
h_]^j+e\+mWo!m^[d!ki[Z!eh!ki[\kb!je!ikffbo!jme!eh!ceh[!Ykijec[hi!Wj!i[fWhWj[!fh[c_i[i,!

Electric Service: IW_dj[dWdY[!Xo!j^[!?ecfWdo!e\!j^[!Wffhefh_Wj[!lebjW][!WdZ!\h[gk[dYo!Wj!j^[!fe_dj!
e\!Z[b_l[ho!i^Wbb!Yedij_jkj[!j^[!Z[b_l[ho!e\![b[Yjh_Y!i[hl_Y[!je!j^[!?kijec[h,!

Electrical Inspector: Edif[Yjehi![nj[hdWb!je!j^[!?ecfWdo!m^e!Wh[!Wffhel[Z!Xo!j^[!ckd_Y_fWb_jo!_d!
m^_Y^!j^[o!Wh[!meha_d]!WdZ!h[Ye]d_p[Z!Xo!j^[!?ecfWdo,!Ab[Yjh_YWb!Edif[Yjehi!Wh[!h[ifedi_Xb[!\eh!
[dikh_d]!j^Wj!j^[!_dijWbbWj_ed!Yecfb_[i!m_j^!Wbb!Wffb_YWXb[!YeZ[i!WdZ!?ecfWdo!h[gk_h[c[dji*!i[hl_Y[!
[gk_fc[dj*!cWj[h_Wb*!_dijWbbWj_edi*!WdZ-eh!fheY[Zkh[i,!

Emergency: !=d!kdfbWdd[Z!dWjkhWb!eh!WYY_Z[djWb![l[dj!j^Wj!W\\[Yji![n_ij_d]![b[Yjh_Y!i[hl_Y[,!

Emergency Power System: =!ioij[c!b[]Wbbo!h[gk_h[Z!WdZ!YbWii[Z!Wi![c[h][dYo!Xo!YeZ[i!eh!Wdo!
]el[hdc[djWb!W][dYo!^Wl_d]!`kh_iZ_Yj_ed!j^Wj!WkjecWj_YWbbo!fhel_Z[i!Wd!_dZ[f[dZ[dj!h[i[hl[!iekhY[!e\!
[b[Yjh_Y_jo*!kfed!\W_bkh[!eh!ekjW][!e\!j^[!dehcWb!fem[h!iekhY[*!je![b[c[dji!e\!W!fem[h!ioij[c![ii[dj_Wb!
je!j^[!iW\[jo!e\!^kcWd!b_\[,!

Exclusive Control: C[d[hWbbo!Yel[hi!_dijWbbWj_ed*!emd[hi^_f*!h[ijh_Yj[Z!WYY[ii*!ef[hWj_ed*!WdZ!
cW_dj[dWdY[!Xo!gkWb_\_[Z!WdZ!Wkj^eh_p[Z!f[hiedi,!

Fire Wall: =!mWbb!i[fWhWj_d]!Xk_bZ_d]i!eh!ikXZ_l_Z_d]!W!Xk_bZ_d]!je!fh[l[dj!j^[!ifh[WZ!e\!\_h[!WdZ!^Wl_d]!
W!\_h[!h[i_ijWdY[!hWj_d]!WdZ!ijhkYjkhWb!ijWX_b_jo!Wi!Z[j[hc_d[Z!WdZ!Wffhel[Z!_d!mh_j_d]!Xo!j^[!=DF,!

General Network0:!!=!i[YedZWho!d[jmeha!ioij[c!m_j^!][e]hWf^_YWbbo!i[fWhWj[Z!d[jmeha!kd_ji!WdZ!j^[!
d[jmeha+i_Z[!j[hc_dWbi!e\!j^[!d[jmeha!fhej[Yjehi!_dj[hYedd[Yj[Z!Xo!bem+lebjW][!YWXb[i!j^Wj!ifWd!j^[!
Z_ijWdY[!X[jm[[d!i_j[i,!!P^[!bem+lebjW][!YWXb[!Y_hYk_ji!e\!j^[!][d[hWb!d[jmehai!Wh[!jof_YWbbo!^_]^bo!
c[i^[Z!WdZ!ikffb_[Z!Xo!dkc[heki!d[jmeha!kd_ji,!!Jej[8!!=!][d[hWb!d[jmeha!_i!Wbie!h[\[hh[Z!je!Wi!W!
ijh[[j!d[jmeha*!eh!Wd!Wh[W!d[jmeha,!

Multiple Residential Occupancy Building: !=!ijhkYjkh[*!_dYbkZ_d]!hem!^eki[i*![dYbei[Z!m_j^_d!
[nj[h_eh!mWbbi!eh!\_h[!mWbbi*!m^_Y^!_i!Xk_bj*![h[Yj[Z!WdZ!\hWc[Z!e\!Yecfed[dj!ijhkYjkhWb!fWhji!WdZ!_i!
Z[i_]d[Z!je!YedjW_d!\ekh!eh!ceh[!_dZ_l_ZkWb!Zm[bb_d]!kd_ji!\eh!f[hcWd[dj!h[i_Z[dj_Wb!eYYkfWdYo,!

Non-Residential Service:!!=bb!i[hl_Y[!jof[i!ej^[h!j^Wd!h[i_Z[dj_Wb,!

Primary:!!P^[!?ecfWdosi!Z_ijh_Xkj_ed!ioij[ci!jof_YWbbo!ef[hWj_d]!el[h!4..!lebji,!

2 National Renewable Energy Laboratory  Technical Report NREL/TP-560-38079, July 2005, pages 5-6 
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Specification for Electrical Installations LW][!4!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

Residential Service: !O[hl_Y[!je!ed[!eh!ceh[!Zm[bb_d]!kd_j'i(!fhel_Z_d]!Yecfb[j[!WdZ!_dZ[f[dZ[dj!
b_l_d]!\WY_b_j_[i!\eh!ed[!eh!ceh[!f[hiedi!WdZ!m^_Y^!_dYbkZ[!f[hcWd[dj!fhel_i_edi!\eh!ib[[f_d]*!Yeea_d]*!
WdZ!iWd_jWj_ed,!

Secondary:!!P^[!?ecfWdosi!Z_ijh_Xkj_ed!ioij[ci!jof_YWbbo!ef[hWj_d]!Wj!4..!lebji!eh!X[bem,!

Service:!!P^[!YedZkYjehi!WdZ![gk_fc[dj!\eh!Z[b_l[h_d]![d[h]o!\hec!j^[!?ecfWdo&i!Z_ijh_Xkj_ed!b_d[!je!
j^[!m_h_d]!ioij[c!e\!j^[!?kijec[h!i[hl[Z,!

Secondary Collector Bus: !?edZkYjehi!kj_b_p[Z!je!fWhWbb[b!jhWdi\ehc[hi!eh!d[jmeha!kd_ji*!Wbie!ademd!
Wi!PhWdi\ehc[h!LWhWbb[b_d]!>ki,!

Service entrance:!!P^Wj!fWhj!e\!j^[!?kijec[hsi!m_h_d]!\hec!j^[!fe_dj!e\!WjjWY^c[dj!eh!j[hc_dWj_ed!e\!j^[!
i[hl_Y[!bWj[hWb!eh!i[hl_Y[!b_d[!je!WdZ!_dYbkZ_d]!j^[!i[hl_Y[![gk_fc[dj,!

Service equipment: !P^[!?kijec[hsi!d[Y[iiWho!Z_iYedd[Yj_d]!WdZ!fhej[Yj_l[![gk_fc[dj!_dj[dZ[Z!je!
Yedij_jkj[!j^[!cW_d!Yedjheb!WdZ!Ykje\\!e\!j^[!ikffbo!\hec!j^[!i[hl_Y[!fe_dj,!P^_i!Yedi_iji!e\!W!Y_hYk_j!
Xh[Wa[h'i(!eh!im_jY^'[i(!WdZ!\ki['i(!WdZ!j^[_h!WYY[iieh_[i!Yedd[Yj[Z!je!j^[!beWZ![dZ!e\!i[hl_Y[!
YedZkYjehi,!P^[!i[hl_Y[!el[hYkhh[dj!Z[l_Y[!i^Wbb!X[!Wd!_dj[]hWb!fWhj!e\!j^[!i[hl_Y[!Z_iYedd[Yj_d]!c[Wdi!
eh!i^Wbb!X[!beYWj[Z!_cc[Z_Wj[bo!WZ`WY[dj!j^[h[je,!

Spot Network1: =!icWbb!d[jmeha*!kikWbbo!Wj!ed[!beYWj_ed*!Yedi_ij_d]!e\!jme!eh!ceh[!fh_cWho!\[[Z[hi*!
m_j^!d[jmeha!kd_ji!WdZ!ed[!eh!ceh[!beWZ!i[hl_Y[!Yedd[Yj_edi,!!

3 IEEE Std C57.12.44-2005, pages 2-3 
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Specification for Electrical Installations LW][!5!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

2.0 SERVICES SUPPLIED FROM THE GENERAL NETWORK 

2.1 LOCATIONS 
Ed!j^[!khXWd!Y[dj[hi!e\!j^[!\ebbem_d]!Ikd_Y_fWb_j_[i*!Ykijec[hi!cWo!X[!i[hl[Z!\hec!ed[!e\!j^[!
?ecfWdosi!Hem!RebjW][!=bj[hdWj_d]!?khh[dj!'HR=?(!J[jmeha!ioij[ci,!

New York:  Massachusetts:  Rhode Island:!
=bXWdo!! ! >heYajed! ! ! LWmjkYa[j!
>k\\Wbe!! ! Hodd! ! ! ! Lhel_Z[dY[!
?ehjbWdZ! ! SehY[ij[h!
Cb[di!BWbbi!
J_W]WhW!BWbbi!
OY^[d[YjWZo!
OohWYki[!
Pheo!
Qj_YW!
SWj[hjemd!

2.2 GENERAL NETWORK SERVICES 
O[hl_Y[!lebjW][i!e\!0.6U-/0.!lebji!YWd!X[!i[hl[Z!\hec!j^[!][d[hWb!d[jmeha!ikX`[Yj!je!YWfWY_jo!
b_c_jWj_edi!j^Wj!Wh[!Z_YjWj[Z!Xo![WY^!fWhj_YkbWh!HR=?!ioij[c!WdZ!][e]hWf^_Y!beYWj_edi,!!?ecfWdo!
emd[Z!YedZkYjehi!Wh[!Yedd[Yj[Z!\hec!j^[!0.6U-/0.!lebj!iekhY[!_d!j^[!fkXb_Y!h_]^j+e\+mWo!WdZ!
j[hc_dWj[Z!je!Ykijec[h!emd[Z!YedZkYjehi!m_j^_d!W!Ykijec[h!emd[Z![dYbeikh[!'N[\[h!je!B_]kh[!0(,!!
O[hl_Y[!i_p[i!bWh][h!j^Wd!Wh[W!ioij[c!b_c_jWj_edi!eh!lebjW][i!e\!26.U-055!lebji!m_bb!h[gk_h[!ikffbo!\hec!
jhWdi\ehc[hi!_d!Ykijec[h!emd[Z!lWkbji,!

Jej!Wbb!i[hl_Y[!i_p[i!YWd!X[!ikffb_[Z!\hec!d[jmeha!\WY_b_j_[i!_d!Wbb!Wh[Wi,!

?kijec[hi!i^Wbb!Yedikbj!j^[!?ecfWdo!_d!j^[![Whbo!ijW][i!e\!W!fhe`[Yj!m_j^!beWZ!_d\ehcWj_ed*!i[hl_Y[!
h[gk_h[c[dji*!WdZ!Wffb_YWXb[!i_j[!fbWdi,!

!

Figure 2 – Typical General Network Service Layout 
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!

Specification for Electrical Installations LW][!6!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

GENERAL NETWORK SERVICE SIZES 
P^[!\ebbem_d]!Z_W]hWci!Wh[!_dj[dZ[Z!Wi!Wd!_bbkijhWj_l[!h[\[h[dY[!\eh!i[hl_Y[!h[gk_h[c[dji,!=YjkWb!
[gk_fc[dj!bWoekji!cWo!Z_\\[h,!

2.3 SINGLE PHASE, TWO WIRE OR THREE WIRE 
Massachusetts & Rhode Island, 100 amperes maximum 
New York, 200 amperes maximum 

!

Figure 3 – 100 to 200 amperes Single Phase Equipment Example Layout 
1. Junction / Termination Enclosure and Conductors: 

W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z!_d!W!beYWj_ed!ckjkWbbo!W]h[[Z!kfed!Xo!j^[!?ecfWdo!WdZ!
Ykijec[h!

X,! I_d_ckc!Z_c[di_edi8!!/.!_d!'030!cc(!n!/.!_d!'030!cc(!n!6!_d!'0.1!cc(

Y,! O^Wbb!X[!beYWj[Z!Wj!j^[!Ybei[ij!feii_Xb[!fe_dj!je!YedZk_j![djhWdY[!_dje!j^[!Xk_bZ_d]!WdZ!X[!
WYY[ii_Xb[!Xo!YecfWdo!f[hiedWb!\eh!YWXb[!fkbb_d]!WdZ!ifb_Y_d]!

Z,! P^[!\beeh!Wh[W!_d!\hedj!e\!j^[!`kdYj_ed!Xen!i^Wbb!fhel_Z[!c_d_cWbbo!6!\j!e\!meha_d]!Yb[WhWdY[!
WdZ!X[!ik_jWXb[!\eh!j^[!_dijWbbWj_ed!e\!WdY^eh!_di[hji,!!!

[,! O^Wbb!^Wl[!fhel_i_edi!\eh!beYa_d]!WdZ!i[Wb_d]!m_j^!j^[!?ecfWdosi!ijWdZWhZ!fWZbeYa!

\,! FkdYj_ed!Xen[i!_dijWbb[Z!ekjZeehi!i^Wbb!X[!b_ij[Z!Wi!m[Wj^[hfhee\!

],! O^Wbb!c[[j!Wffb_YWXb[!JA?!h[gk_h[c[dji!WdZ!b_ij_d]i!

^,! ?ecfWdo!YedZkYjehi!i^Wbb!X[!ifb_Y[Z!je!Ykijec[h!emd[Z!YedZkYjehi!m_j^_d!j^_i![dYbeikh[,!!
?ecfWdo!YedZkYjeh!i_p[!i^Wbb!X[!TDDS!jof[*!#0!ie\j!ZhWmd!Yeff[h!'/..!Wcf[h[(!eh!2-.!
ie\j!ZhWmd!Yeff[h!'0..!Wcf[h[(,!

The Narragansett Electric Company
d/b/a National Grid
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!

Specification for Electrical Installations LW][!7!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

_,! P^[!?kijec[h!i^Wbb!_dijWbb!j^[!`kdYj_ed!Xen!eh_[dj[Z*!WdZ!m_j^!YedZk_ji![dj[h_d]!j^[!Xen*!
ikY^!j^Wj!fWhWbb[b!Yedd[Yj_edi!cWo!X[!cWZ[!X[jm[[d!?ecfWdo!WdZ!Ykijec[h!YWXb[i,!!
Kh_[djWj_ed!e\!j^[!`kdYj_ed!Xen!WdZ!YedZk_ji!YWd!X[!WZ`kij[Z!Wi!d[[Z[Z!je!WYYecceZWj[!
WYjkWb!_dijWbbWj_ed9!^em[l[h!j^[!h[bWj_l[!beYWj_edi!e\!j^[!YedZk_ji!j^Wj!^eki[!j^[!?ecfWdo!
WdZ!Ykijec[h!YWXb[i!i^Wbb!X[!Wi!i^emd!_d!B_]kh[!2,!!!

`,! ?kijec[h!emd[Z!YedZkYjehi!i^Wbb!X[!TDDS!jof[*!ie\j!ZhWmd!Yeff[h,!

a,! ?edd[Yjehi!m_bb!X[!fhel_Z[Z!Xo!j^[!?ecfWdo*!WdZ!Yedd[Yj_edi!_d!j^[!`kdYj_ed!Xen!m_bb!X[!
cWZ[!Xo!j^[!?ecfWdo,!!!

!

Figure 4 – Single Phase Junction Enclosure Example Layout with conductors 
2. Service Conduits: 

W,! P^[!`kdYj_ed!X[jm[[d!Ykijec[h!emd[Z!WdZ!_dijWbb[Z!YedZk_ji!WdZ!?ecfWdo!emd[Z!WdZ!
_dijWbb[Z!YedZk_ji!i^Wbb!X[!Wj!W!ckjkWbbo!W]h[[Z!kfed!beYWj_ed

X,! O^Wbb!X[!c_d_cWbbo!2!_dY^!dec_dWb!

Y,! JkcX[h!e\!i[hl_Y[!YedZk_ji!WdZ!ifWh[!YedZk_ji!i^Wbb!X[!Z[j[hc_d[Z!Xo!j^[!?ecfWdo!

Z,! ?kijec[h!i^Wbb!X[!h[ifedi_Xb[!\eh!Wbb!Xk_bZ_d]!\ekdZWj_ed!f[d[jhWj_edi!

[,! =bb!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!j^Wj!f[d[jhWj[!j^[!Xk_bZ_d]!\ekdZWj_ed!
i^Wbb!X[!h_]_Z!]WblWd_p[Z!ij[[b!!

\,! =bb!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!_dijWbb[Z!ekji_Z[!e\!j^[!Xk_bZ_d]!
\ekdZWj_ed!i^Wbb!X[!h_]_Z!]WblWd_p[Z!ij[[b!eh!YedYh[j[+[dYWi[Z!LR?!

],! =bb![nfei[Z!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!WdZ-eh!YedZk_ji!X[\eh[!'kf+
ijh[Wc!e\(!c[j[h_d]![gk_fc[dj!i^Wbb!X[!h_]_Z!]WblWd_p[Z!ij[[b!

^,! ?edZk_j!im[[f!hWZ__!i^Wbb!X[!c_d_cWbbo!14!_dY^[i!

The Narragansett Electric Company
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!
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3. !Conductor wire-ways / troughs before metering: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!dej!YedjW_d!c[j[h[Z!eh!beWZ!i_Z[!YedZkYjehi

Y,! O^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b*!HeYaWXb[!m_h[+mWo!-!jhek]^i*!eh!_dYehfehWj[Z!_dje!W!
i[YkhWXb[![dYbeikh[!

Z,! O^Wbb!X[!i_p[Z!_d!WYYehZWdY[!m_j^!JA?!h[gk_h[c[dji!

4. Service Equipment / Main Disconnect: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!YedjW_d!edbo!W!O_d]b[!@_iYedd[Yj_d]!@[l_Y[!X[\eh[!I[j[h_d]!Agk_fc[dj

Y,! O^Wbb!^Wl[!W!c_d_ckc!i^ehj!Y_hYk_j!m_j^ijWdZ!hWj_d]!e\!/..*...!Wcf[h[i!NIO!iocc[jh_YWb!

Z,! IW_d!Kl[h+Ykhh[dj!Lhej[Yj_ed!i^Wbb!c[[j!h[gk_h[Z!m_j^ijWdZ!hWj_d]!WdZ!Wffb_YWXb[!JA?!
h[gk_h[c[dji!WdZ!b_ij_d]i!!

5. Metering Equipment: 
W,! O^Wbb!X[!?ebZ!O[gk[dY[Z!

X,! O^Wbb!X[!beYWj[Z!Wi!Ybei[!Wi!feii_Xb[!je!j^[!O[hl_Y[!Agk_fc[dj!-!IW_d!@_iYedd[Yj!_d!ed[!
Y[djhWb!beYWj_ed!

Y,! Je!kdc[j[h[Z!YedZkYjehi!i^Wbb!X[!_dijWbb[Z!X[oedZ!j^[!Y[djhWb!c[j[h_d]!beYWj_ed!

Z,! N[\[h!je!AO>!53.!\eh!Wffhefh_Wj[!if[Y_\_YWj_edi

The Narragansett Electric Company
d/b/a National Grid
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!

Specification for Electrical Installations LW][!//!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

2.4 200 AMPERES, THREE PHASE, FOUR WIRE 

!

Figure 5 – 200 amperes Three Phase Equipment Example Layout 
1. Junction / Termination Enclosure and Conductors: 

W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z!_d!W!beYWj_ed!ckjkWbbo!W]h[[Z!kfed!Xo!j^[!?ecfWdo!WdZ!
Ykijec[h!

X,! I_d_ckc!Z_c[di_edi8!!02!_d!'4/.!cc(!n!02!_d!'4/.!cc(!n!/0!_d!'1.3!cc(

Y,! O^Wbb!X[!beYWj[Z!Wj!j^[!Ybei[ij!feii_Xb[!fe_dj!je!YedZk_j![djhWdY[!_dje!j^[!Xk_bZ_d]!WdZ!X[!
WYY[ii_Xb[!Xo!YecfWdo!f[hiedWb!\eh!YWXb[!fkbb_d]!WdZ!ifb_Y_d]!

Z,! P^[!\beeh!Wh[W!_d!\hedj!e\!j^[!`kdYj_ed!Xen!i^Wbb!fhel_Z[!c_d_cWbbo!6!\j!e\!meha_d]!Yb[WhWdY[!
WdZ!X[!ik_jWXb[!\eh!j^[!_dijWbbWj_ed!e\!WdY^eh!_di[hji,!

[,! O^Wbb!^Wl[!fhel_i_edi!\eh!beYa_d]!WdZ!i[Wb_d]!m_j^!j^[!?ecfWdosi!ijWdZWhZ!fWZbeYa!

\,! FkdYj_ed!Xen[i!_dijWbb[Z!ekjZeehi!i^Wbb!X[!b_ij[Z!Wi!m[Wj^[hfhee\!

],! O^Wbb!c[[j!Wffb_YWXb[!JA?!h[gk_h[c[dji!WdZ!b_ij_d]i!

^,! ?ecfWdo!YedZkYjehi!i^Wbb!X[!ifb_Y[Z!je!Ykijec[h!emd[Z!YedZkYjehi!m_j^_d!j^_i![dYbeikh[,!!
?ecfWdo!YedZkYjeh!i_p[!i^Wbb!X[!TDDS!jof[*!2-.!ie\j!ZhWmd!Yeff[h,!

_,! P^[!?kijec[h!i^Wbb!_dijWbb!j^[!`kdYj_ed!Xen!eh_[dj[Z*!WdZ!m_j^!YedZk_ji![dj[h_d]!j^[!Xen*!
ikY^!j^Wj!fWhWbb[b!Yedd[Yj_edi!cWo!X[!cWZ[!X[jm[[d!?ecfWdo!WdZ!Ykijec[h!YWXb[i,!!
Kh_[djWj_ed!e\!j^[!`kdYj_ed!Xen!WdZ!YedZk_ji!YWd!X[!WZ`kij[Z!Wi!d[[Z[Z!je!WYYecceZWj[!
WYjkWb!_dijWbbWj_ed9!^em[l[h!j^[!h[bWj_l[!beYWj_edi!e\!j^[!YedZk_ji!j^Wj!^eki[!j^[!?ecfWdo!
WdZ!Ykijec[h!YWXb[i!i^Wbb!X[!Wi!i^emd!_d!B_]kh[!4,!!

`,! ?kijec[h!emd[Z!YedZkYjehi!i^Wbb!X[!TDDS!jof[*!ie\j!ZhWmd!Yeff[h,!!

The Narragansett Electric Company
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!

Specification for Electrical Installations LW][!/0!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

a,! ?edd[Yjehi!m_bb!X[!fhel_Z[Z!Xo!j^[!?ecfWdo*!WdZ!Yedd[Yj_edi!_d!j^[!`kdYj_ed!Xen!m_bb!X[!
cWZ[!Xo!j^[!?ecfWdo,!!!

!

Figure 6 – 200 amperes Three Phase Junction Enclosure Example Layout with conductors 
2. Service Conduits: 

W,! P^[!`kdYj_ed!X[jm[[d!Ykijec[h!emd[Z!WdZ!_dijWbb[Z!YedZk_ji!WdZ!?ecfWdo!emd[Z!WdZ!
_dijWbb[Z!YedZk_ji!i^Wbb!X[!Wj!W!ckjkWbbo!W]h[[Z!kfed!beYWj_ed

X,! O^Wbb!X[!c_d_cWbbo!2!_dY^!dec_dWb!

Y,! JkcX[h!e\!i[hl_Y[!YedZk_ji!WdZ!ifWh[!YedZk_ji!i^Wbb!X[!Z[j[hc_d[Z!Xo!j^[!?ecfWdo!

Z,! ?kijec[h!i^Wbb!X[!h[ifedi_Xb[!\eh!Wbb!Xk_bZ_d]!\ekdZWj_ed!f[d[jhWj_edi!

[,! =bb!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!j^Wj!f[d[jhWj[!j^[!Xk_bZ_d]!\ekdZWj_ed!
i^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b!

\,! =bb![nfei[Z!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!WdZ-eh!YedZk_ji!X[\eh[!'kf+
ijh[Wc!e\(!c[j[h_d]![gk_fc[dj!i^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b!

],! ?edZk_j!im[[f!hWZ__!i^Wbb!X[!c_d_cWbbo!14!_dY^[i!

3. !Conductor wire-ways / troughs before metering: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!dej!YedjW_d!c[j[h[Z!eh!beWZ!i_Z[!YedZkYjehi

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 4-8-9
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!

Specification for Electrical Installations LW][!/1!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

Y,! O^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b*!HeYaWXb[!m_h[+mWo!-!jhek]^i*!eh!_dYehfehWj[Z!_dje!W!
i[YkhWXb[![dYbeikh[!

Z,! O^Wbb!X[!i_p[Z!_d!WYYehZWdY[!m_j^!JA?!h[gk_h[c[dji!

4. Service Equipment / Main Disconnect: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!YedjW_d!edbo!W!O_d]b[!@_iYedd[Yj_d]!@[l_Y[!X[\eh[!I[j[h_d]!Agk_fc[dj

Y,! O^Wbb!^Wl[!W!c_d_ckc!i^ehj!Y_hYk_j!m_j^ijWdZ!hWj_d]!e\!/..*...!Wcf[h[i!NIO!iocc[jh_YWb!

Z,! IW_d!Kl[h+Ykhh[dj!Lhej[Yj_ed!i^Wbb!c[[j!h[gk_h[Z!m_j^ijWdZ!hWj_d]!WdZ!Wffb_YWXb[!JA?!
h[gk_h[c[dji!WdZ!b_ij_d]i!!

5. Metering Equipment: 
W,! O^Wbb!X[!?ebZ!O[gk[dY[Z!

X,! O^Wbb!X[!beYWj[Z!Wi!Ybei[!Wi!feii_Xb[!je!j^[!O[hl_Y[!Agk_fc[dj!-!IW_d!@_iYedd[Yj!_d!ed[!
Y[djhWb!beYWj_ed!

Y,! Je!kdc[j[h[Z!YedZkYjehi!i^Wbb!X[!_dijWbb[Z!X[oedZ!j^[!Y[djhWb!c[j[h_d]!beYWj_ed!

Z,! N[\[h!je!AO>!53.!\eh!Wffhefh_Wj[!if[Y_\_YWj_edi
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BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

2.5 400 AMPERES, THREE PHASE, FOUR WIRE 

Figure 7 – 400 amperes Three Phase Equipment Example Layout 
1. Junction / Termination Enclosure and Conductors: 

W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z!_d!W!beYWj_ed!ckjkWbbo!W]h[[Z!kfed!Xo!j^[!?ecfWdo!WdZ!
Ykijec[h!

X,! I_d_ckc!Z_c[di_edi8!!14!_d!'7/3!cc(!^[_]^j!n!02!_d!'4/.!cc(!m_Zj^!n!/0!_d!'1.3!cc(!Z[[f

Y,! O^Wbb!X[!beYWj[Z!Wj!j^[!Ybei[ij!feii_Xb[!fe_dj!je!YedZk_j![djhWdY[!_dje!j^[!Xk_bZ_d]!WdZ!X[!
WYY[ii_Xb[!Xo!YecfWdo!f[hiedWb!\eh!YWXb[!fkbb_d]!WdZ!ifb_Y_d]!

Z,! P^[!\beeh!Wh[W!_d!\hedj!e\!j^[!`kdYj_ed!Xen!i^Wbb!fhel_Z[!c_d_cWbbo!6!\j!e\!meha_d]!Yb[WhWdY[!
WdZ!X[!ik_jWXb[!\eh!j^[!_dijWbbWj_ed!e\!WdY^eh!_di[hji,!

[,! O^Wbb!^Wl[!fhel_i_edi!\eh!beYa_d]!WdZ!i[Wb_d]!m_j^!j^[!?ecfWdosi!ijWdZWhZ!fWZbeYa!

\,! FkdYj_ed!Xen[i!_dijWbb[Z!ekjZeehi!i^Wbb!X[!b_ij[Z!Wi!m[Wj^[hfhee\!

],! O^Wbb!c[[j!Wffb_YWXb[!JA?!h[gk_h[c[dji!WdZ!b_ij_d]i!

^,! ?ecfWdo!YedZkYjehi!i^Wbb!X[!ifb_Y[Z!je!Ykijec[h!emd[Z!YedZkYjehi!m_j^_d!j^_i![dYbeikh[,!!
?ecfWdo!YedZkYjeh!i_p[!i^Wbb!X[!TDDS!jof[*!3..!aYc_b!ie\j!ZhWmd!Yeff[h,!

_,! P^[!?kijec[h!i^Wbb!_dijWbb!j^[!`kdYj_ed!Xen!eh_[dj[Z*!WdZ!m_j^!YedZk_ji![dj[h_d]!j^[!Xen*!
ikY^!j^Wj!fWhWbb[b!Yedd[Yj_edi!cWo!X[!cWZ[!X[jm[[d!?ecfWdo!WdZ!Ykijec[h!YWXb[i,!!
Kh_[djWj_ed!e\!j^[!`kdYj_ed!Xen!WdZ!YedZk_ji!YWd!X[!WZ`kij[Z!Wi!d[[Z[Z!je!WYYecceZWj[!
WYjkWb!_dijWbbWj_ed9!^em[l[h!j^[!h[bWj_l[!beYWj_edi!e\!j^[!YedZk_ji!j^Wj!^eki[!j^[!?ecfWdo!
WdZ!Ykijec[h!YWXb[i!i^Wbb!X[!Wi!i^emd!_d!B_]kh[!6,!!!

`,! ?kijec[h!emd[Z!YedZkYjehi!i^Wbb!X[!TDDS!jof[*!ie\j!ZhWmd!Yeff[h,!!

a,! ?edd[Yjehi!m_bb!X[!fhel_Z[Z!Xo!j^[!?ecfWdo*!WdZ!Yedd[Yj_edi!_d!j^[!`kdYj_ed!Xen!m_bb!X[!
cWZ[!Xo!j^[!?ecfWdo,!!!
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BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

!

Figure 8 – 400 amperes Three Phase Junction Enclosure Example Layout with conductors 
2. Service Conduits: 

W,! P^[!`kdYj_ed!X[jm[[d!Ykijec[h!emd[Z!WdZ!_dijWbb[Z!YedZk_ji!WdZ!?ecfWdo!emd[Z!WdZ!!
_dijWbb[Z!YedZk_ji!i^Wbb!X[!Wj!W!ckjkWbbo!W]h[[Z!kfed!beYWj_ed

X,! O^Wbb!X[!c_d_cWbbo!2!_dY^!dec_dWb!

Y,! JkcX[h!e\!i[hl_Y[!YedZk_ji!WdZ!ifWh[!YedZk_ji!i^Wbb!X[!Z[j[hc_d[Z!Xo!j^[!?ecfWdo!

Z,! ?kijec[h!i^Wbb!X[!h[ifedi_Xb[!\eh!Wbb!Xk_bZ_d]!\ekdZWj_ed!f[d[jhWj_edi!

[,! =bb!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!j^Wj!f[d[jhWj[!j^[!Xk_bZ_d]!\ekdZWj_ed!
i^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b!

\,! =bb![nfei[Z!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!WdZ-eh!YedZk_ji!X[\eh[!'kf+
ijh[Wc!e\(!c[j[h_d]![gk_fc[dj!i^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b!

],! ?edZk_j!im[[f!hWZ__!i^Wbb!X[!c_d_cWbbo!14!_dY^[i!

!

3. !Conductor wire-ways / troughs before metering: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!dej!YedjW_d!c[j[h[Z!eh!beWZ!i_Z[!YedZkYjehi

The Narragansett Electric Company
d/b/a National Grid
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9/2016 !
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Y,! O^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b*!HeYaWXb[!m_h[+mWo!-!jhek]^i*!eh!_dYehfehWj[Z!_dje!W!
i[YkhWXb[![dYbeikh[!

Z,! O^Wbb!X[!i_p[Z!_d!WYYehZWdY[!m_j^!JA?!h[gk_h[c[dji!

4. Service Equipment / Main Disconnect: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!YedjW_d!edbo!W!O_d]b[!@_iYedd[Yj_d]!@[l_Y[!X[\eh[!I[j[h_d]!Agk_fc[dj

Y,! O^Wbb!^Wl[!W!c_d_ckc!i^ehj!Y_hYk_j!m_j^ijWdZ!hWj_d]!e\!/..*...!Wcf[h[i!NIO!iocc[jh_YWb!

Z,! IW_d!Kl[h+Ykhh[dj!Lhej[Yj_ed!i^Wbb!c[[j!h[gk_h[Z!m_j^ijWdZ!hWj_d]!WdZ!Wffb_YWXb[!JA?!
h[gk_h[c[dji!WdZ!b_ij_d]i!!

5. Metering Equipment: 
W,! O^Wbb!X[!?ebZ!O[gk[dY[Z!

X,! O^Wbb!X[!beYWj[Z!Wi!Ybei[!Wi!feii_Xb[!je!j^[!O[hl_Y[!Agk_fc[dj!-!IW_d!@_iYedd[Yj!_d!ed[!
Y[djhWb!beYWj_ed!

Y,! Je!kdc[j[h[Z!YedZkYjehi!i^Wbb!X[!_dijWbb[Z!X[oedZ!j^[!Y[djhWb!c[j[h_d]!beYWj_ed!

Z,! N[\[h!je!AO>!53.!\eh!Wffhefh_Wj[!if[Y_\_YWj_edi!
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!

Specification for Electrical Installations LW][!/5!e\!51!
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2.6 800 AMPERES, THREE PHASE, FOUR WIRE 
Lb[Wi[!Yedikbj!j^[!?ecfWdo!\eh!feii_Xb[!Wh[W!C[d[hWb!J[jmeha!i[hl_Y[!i_p[!b_c_jWj_edi!

!

Figure 9 – 800 amperes Three Phase Equipment Example Layout 
1. Junction / Termination Enclosure and Conductors: 

W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z!_d!W!beYWj_ed!ckjkWbbo!W]h[[Z!kfed!Xo!j^[!?ecfWdo!WdZ!
Ykijec[h!

X,! I_d_ckc!Z_c[di_edi8!!14!_d!'7/3!cc(!n!14!_d!'7/3!cc(!n!/0!_d!'1.3!cc(

Y,! O^Wbb!X[!beYWj[Z!Wj!j^[!Ybei[ij!feii_Xb[!fe_dj!je!YedZk_j![djhWdY[!_dje!j^[!Xk_bZ_d]!WdZ!X[!
WYY[ii_Xb[!Xo!YecfWdo!f[hiedWb!\eh!YWXb[!fkbb_d]!WdZ!ifb_Y_d]!

Z,! P^[!\beeh!Wh[W!_d!\hedj!e\!j^[!`kdYj_ed!Xen!i^Wbb!fhel_Z[!c_d_cWbbo!6!\j!e\!meha_d]!Yb[WhWdY[!
WdZ!X[!ik_jWXb[!\eh!j^[!_dijWbbWj_ed!e\!WdY^eh!_di[hji,!

[,! O^Wbb!^Wl[!fhel_i_edi!\eh!beYa_d]!WdZ!i[Wb_d]!m_j^!j^[!?ecfWdosi!ijWdZWhZ!fWZbeYa!

\,! FkdYj_ed!Xen[i!_dijWbb[Z!ekjZeehi!i^Wbb!X[!b_ij[Z!Wi!m[Wj^[hfhee\!

],! O^Wbb!c[[j!Wffb_YWXb[!JA?!h[gk_h[c[dji!WdZ!b_ij_d]i!

^,! ?ecfWdo!YedZkYjehi!i^Wbb!X[!ifb_Y[Z!je!Ykijec[h!emd[Z!YedZkYjehi!m_j^_d!j^_i![dYbeikh[,!!
?ecfWdo!YedZkYjeh!i_p[!i^Wbb!X[!jme!i[ji!e\!TDDS!jof[*!3..!aYc_b!ie\j!ZhWmd!Yeff[h,!

_,! P^[!?kijec[h!i^Wbb!_dijWbb!j^[!`kdYj_ed!Xen!eh_[dj[Z*!WdZ!m_j^!YedZk_ji![dj[h_d]!j^[!Xen*!
ikY^!j^Wj!fWhWbb[b!Yedd[Yj_edi!cWo!X[!cWZ[!X[jm[[d!?ecfWdo!WdZ!Ykijec[h!YWXb[i,!!
Kh_[djWj_ed!e\!j^[!`kdYj_ed!Xen!WdZ!YedZk_ji!YWd!X[!WZ`kij[Z!Wi!d[[Z[Z!je!WYYecceZWj[!
WYjkWb!_dijWbbWj_ed9!^em[l[h!j^[!h[bWj_l[!beYWj_edi!e\!j^[!YedZk_ji!j^Wj!^eki[!j^[!?ecfWdo!
WdZ!Ykijec[h!YWXb[i!i^Wbb!X[!Wi!i^emd!_d!B_]kh[!/.,!!!

`,! ?kijec[h!emd[Z!YedZkYjehi!i^Wbb!X[!TDDS!jof[*!ie\j!ZhWmd!Yeff[h,!

a,! ?edd[Yjehi!m_bb!X[!fhel_Z[Z!Xo!j^[!?ecfWdo*!WdZ!Yedd[Yj_edi!_d!j^[!`kdYj_ed!Xen!m_bb!X[!
cWZ[!Xo!j^[!?ecfWdo,!
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Specification for Electrical Installations LW][!/6!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

!

Figure 10 – 800 amperes Three Phase Junction Enclosure Example Layout with conductors 
2. Service Conduits: 

W,! P^[!`kdYj_ed!X[jm[[d!Ykijec[h!emd[Z!WdZ!_dijWbb[Z!YedZk_ji!WdZ!?ecfWdo!emd[Z!WdZ!
_dijWbb[Z!YedZk_ji!i^Wbb!X[!Wj!W!ckjkWbbo!W]h[[Z!kfed!beYWj_ed

X,! O^Wbb!X[!c_d_cWbbo!2!_dY^!dec_dWb!

Y,! JkcX[h!e\!i[hl_Y[!YedZk_ji!WdZ!ifWh[!YedZk_ji!i^Wbb!X[!Z[j[hc_d[Z!Xo!j^[!?ecfWdo!

Z,! ?kijec[h!i^Wbb!X[!h[ifedi_Xb[!\eh!Wbb!Xk_bZ_d]!\ekdZWj_ed!f[d[jhWj_edi!

[,! =bb!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!j^Wj!f[d[jhWj[!j^[!Xk_bZ_d]!\ekdZWj_ed!
i^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b!

\,! =bb![nfei[Z!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!WdZ-eh!YedZk_ji!X[\eh[!'kf+
ijh[Wc!e\(!c[j[h_d]![gk_fc[dj!i^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b!

],! ?edZk_j!im[[f!hWZ__!i^Wbb!X[!c_d_cWbbo!14!_dY^[i!

3. !Conductor wire-ways / troughs before metering: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!dej!YedjW_d!c[j[h[Z!eh!beWZ!i_Z[!YedZkYjehi

Y,! O^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b*!HeYaWXb[!m_h[+mWo!-!jhek]^i*!eh!_dYehfehWj[Z!_dje!W!
i[YkhWXb[![dYbeikh[!

Z,! O^Wbb!X[!i_p[Z!_d!WYYehZWdY[!m_j^!JA?!h[gk_h[c[dji!
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4. Service Equipment / Main Disconnect: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!YedjW_d!edbo!W!O_d]b[!@_iYedd[Yj_d]!@[l_Y[!X[\eh[!I[j[h_d]!Agk_fc[dj

Y,! O^Wbb!^Wl[!W!c_d_ckc!i^ehj!Y_hYk_j!m_j^ijWdZ!hWj_d]!e\!/..*...!Wcf[h[i!NIO!iocc[jh_YWb!

Z,! IW_d!Kl[h+Ykhh[dj!Lhej[Yj_ed!i^Wbb!c[[j!h[gk_h[Z!m_j^ijWdZ!hWj_d]!WdZ!Wffb_YWXb[!JA?!
h[gk_h[c[dji!WdZ!b_ij_d]i!!

5. Metering Equipment: 
W,! O^Wbb!X[!?ebZ!O[gk[dY[Z

X,! O^Wbb!X[!beYWj[Z!Wi!Ybei[!Wi!feii_Xb[!je!j^[!O[hl_Y[!Agk_fc[dj!-!IW_d!@_iYedd[Yj!_d!ed[!
Y[djhWb!beYWj_ed!

Y,! Je!kdc[j[h[Z!YedZkYjehi!i^Wbb!X[!_dijWbb[Z!X[oedZ!j^[!Y[djhWb!c[j[h_d]!beYWj_ed!

Z,! N[\[h!je!AO>!53.!\eh!Wffhefh_Wj[!if[Y_\_YWj_edi
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2.7 1000 TO 1600 AMPERES, THREE PHASE, FOUR WIRE 
?edikbj!j^[!?ecfWdo!\eh!feii_Xb[!Wh[W!C[d[hWb!J[jmeha!i[hl_Y[!i_p[!b_c_jWj_edi!

Ed!cWdo!d[jmeha!Wh[Wi*!i[hl_Y[i!e\!j^_i!i_p[!YWddej!X[!ikffb_[Z!\hec!j^[!C[d[hWb!J[jmeha*!WdZ!
m_bb!h[gk_h[!W!Ykijec[h!emd[Z!jhWdi\ehc[h!lWkbj!eh!lWkbji,!!P^[!_d\ehcWj_ed!j^Wj!\ebbemi!_d!j^_i!
i[Yj_ed!Ze[i!dej!Wffbo!je!j^ei[!beYWj_edi!h[gk_h_d]!Ykijec[h!emd[Z!lWkbji,!!P^[!?ecfWdo!i^Wbb!
X[!Yedikbj[Z!\eh!i[hl_Y[!h[gk_h[c[dji!if[Y_\_Y!je!j^[!beYWj_ed!\eh!m^_Y^!i[hl_Y[!_i!h[gk[ij[Z,!!!

!

!

2.7.1 Figure 11 – 1000 to 1600 amperes Three Phase Equipment Example Layout 
1. Limiter / Termination Enclosure: 

W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z!_d!W!beYWj_ed!ckjkWbbo!W]h[[Z!kfed!Xo!j^[!?ecfWdo!WdZ!
Ykijec[h!

X,! =ffhen_cWj[!c_d_ckc!Z_c[di_edi!e\!kj_b_jo!Wh[W!'Z[fj^!n!m_Zj^!n!^[_]^j(8!!2/!_d!'/.2/!cc(!
_d!n!22!_d!'//21!cc(!_d!n!56!_d!'/76/!cc(

Y,! O^Wbb!X[!beYWj[Z!Wj!j^[!Ybei[ij!feii_Xb[!fe_dj!je!YedZk_j![djhWdY[!_dje!j^[!Xk_bZ_d]!WdZ!X[!
WYY[ii_Xb[!Xo!YecfWdo!f[hiedWb!\eh!YWXb[!fkbb_d]!WdZ!ifb_Y_d]!

Z,! P^[!\beeh!Wh[W!_d!\hedj!e\!j^[!H_c_j[h!-!P[hc_dWj_ed!AdYbeikh[!i^Wbb!fhel_Z[!c_d_cWbbo!6!\j!e\!
meha_d]!Yb[WhWdY[!WdZ!X[!ik_jWXb[!\eh!j^[!_dijWbbWj_ed!e\!WdY^eh!_di[hji,!

[,! ?ecfWdo!YedZkYjehi!i^Wbb!X[!j[hc_dWj[Z!edje!j^[!Ykijec[h!emd[Z!Xki!meha!m_j^_d!j^_i!
[dYbeikh[,!

\,! O^Wbb!^Wl[!fhel_i_edi!\eh!beYa_d]!WdZ!i[Wb_d]!m_j^!j^[!?ecfWdosi!ijWdZWhZ!fWZbeYa!

],! O^Wbb!c[[j!Wffb_YWXb[!JA?!h[gk_h[c[dji!WdZ!b_ij_d]i!
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^,! P^[!Xki!XWhi!_d!j^[!H_c_j[h!-!P[hc_dWj_ed!AdYbei[!i^Wbb!X[!WhhWd][Z!ikY^!j^Wj!j^[!d[kjhWb!
Xki!_i!Ybei[ij!je!j^[!YedZk_j!WdZ!YWXb[![djho!Wi!i^emd!_d!B_]kh[i!/0!je!/2!

_,! ?WXb[!b_c_j[hi!WdZ!j[hc_dWj_edi!m_bb!X[!fhel_Z[Z!Xo!j^[!?ecfWdo*!WdZ!Yedd[Yj_edi!_d!j^[!
[dYbeikh[!m_bb!X[!cWZ[!Xo!j^[!?ecfWdo,!

!
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!

Specification for Electrical Installations LW][!03!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

2. Service Conduits: 
W,! P^[!`kdYj_ed!X[jm[[d!Ykijec[h!emd[Z!WdZ!_dijWbb[Z!YedZk_ji!WdZ!?ecfWdo!emd[Z!WdZ!

_dijWbb[Z!YedZk_ji!i^Wbb!X[!Wj!W!ckjkWbbo!W]h[[Z!kfed!beYWj_ed

X,! O^Wbb!X[!c_d_cWbbo!2!_dY^!dec_dWb!

Y,! JkcX[h!e\!i[hl_Y[!YedZk_ji!WdZ!ifWh[!YedZk_ji!i^Wbb!X[!Z[j[hc_d[Z!Xo!j^[!?ecfWdo!

Z,! ?kijec[h!i^Wbb!X[!h[ifedi_Xb[!\eh!Wbb!Xk_bZ_d]!\ekdZWj_ed!f[d[jhWj_edi!

[,! =bb!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!j^Wj!f[d[jhWj[!j^[!Xk_bZ_d]!\ekdZWj_ed!
i^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b!

\,! =bb![nfei[Z!YedZk_ji!YedjW_d_d]!YecfWdo!emd[Z!YedZkYjehi!WdZ-eh!YedZk_ji!X[\eh[!'kf+
ijh[Wc!e\(!c[j[h_d]![gk_fc[dj!i^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b!

],! ?edZk_j!im[[f!hWZ__!i^Wbb!X[!c_d_cWbbo!14!_dY^[i!

3. !Conductor wire-ways / troughs before metering: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!dej!YedjW_d!c[j[h[Z!eh!beWZ!i_Z[!YedZkYjehi

Y,! O^Wbb!X[!N_]_Z!CWblWd_p[Z!ij[[b*!HeYaWXb[!m_h[+mWo!-!jhek]^i*!eh!_dYehfehWj[Z!_dje!W!
i[YkhWXb[![dYbeikh[!

Z,! O^Wbb!X[!i_p[Z!_d!WYYehZWdY[!m_j^!JA?!h[gk_h[c[dji!

4. Service Equipment / Main Disconnect: 
W,! ?kijec[h!_dijWbb[Z!WdZ!emd[Z

X,! O^Wbb!YedjW_d!edbo!W!O_d]b[!@_iYedd[Yj_d]!@[l_Y[!X[\eh[!I[j[h_d]!Agk_fc[dj

Y,! O^Wbb!^Wl[!W!c_d_ckc!i^ehj!Y_hYk_j!m_j^ijWdZ!hWj_d]!e\!/..*...!Wcf[h[i!NIO!iocc[jh_YWb!

Z,! IW_d!Kl[h+Ykhh[dj!Lhej[Yj_ed!i^Wbb!c[[j!h[gk_h[Z!m_j^ijWdZ!hWj_d]!WdZ!Wffb_YWXb[!JA?!
h[gk_h[c[dji!WdZ!b_ij_d]i!!

5. Metering Equipment: 
W,! O^Wbb!X[!?ebZ!O[gk[dY[Z

X,! O^Wbb!X[!beYWj[Z!Wi!Ybei[!Wi!feii_Xb[!je!j^[!O[hl_Y[!Agk_fc[dj!-!IW_d!@_iYedd[Yj!_d!ed[!
Y[djhWb!beYWj_ed!

Y,! Je!kdc[j[h[Z!YedZkYjehi!i^Wbb!X[!_dijWbb[Z!X[oedZ!j^[!Y[djhWb!c[j[h_d]!beYWj_ed!

Z,! N[\[h!je!AO>!53.!\eh!Wffhefh_Wj[!if[Y_\_YWj_edi
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!

Specification for Electrical Installations LW][!04!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

3.0 NETWORK SERVICES FROM CUSTOMER-OWNED TRANSFORMER VAULTS 

3.1 GENERAL 
N[]WhZb[ii!e\!Ykijec[hsi!fhe`[Yj[Z!Z[cWdZ*!cW_d!im_jY^!i_p[i!bWh][h!j^Wd!j^[!YWfWY_jo!b_c_jWj_edi!e\!
j^[!Wh[W!][d[hWb!d[jmeha!m_bb!h[gk_h[!j^[!_dijWbbWj_ed!e\!?kijec[h+emd[Z!jhWdi\ehc[h!lWkbji,!!?WfWY_jo!
b_c_jWj_edi!Wh[!Z_YjWj[Z!Xo![WY^!fWhj_YkbWh!d[jmeha!ioij[c!WdZ!][e]hWf^_Y!beYWj_edi,!

Beh!0.6U-/0.!lebj!i[hl_Y[*!_dijWbbWj_ed!Yed\_]khWj_edi!cWo!Yedi_ij!e\!jme!eh!ceh[!?kijec[h+emd[Z!
jhWdi\ehc[h!lWkbji!m_j^!fhel_i_edi!je!_dj[hYedd[Yj!m_j^!j^[!Wh[W!][d[hWb!d[jmeha!'B_]kh[!/3(!eh!jme!eh!
ceh[!?kijec[h+emd[Z!lWkbji!_d!W!ifej!d[jmeha!WhhWd][c[dj!'B_]kh[!/4(,!!P^[!?ecfWdo!m_bb!Z[j[hc_d[!
_\!W!lWkbj!_i!je!X[!_dj[hYedd[Yj[Z!m_j^!j^[!Wh[W!][d[hWb!d[jmeha!eh!_i!je!X[!ifej!d[jmeha,!

=bb!26.U-055!lebj!i[hl_Y[i!d[jmehai!i^Wbb!h[gk_h[!jme!eh!ceh[!?kijec[h+emd[Z!jhWdi\ehc[h!lWkbji!
'B_]kh[!/4(,!!I_d_ckc!i[hl_Y[!i_p[!e\!26.U-055!lebj!i[hl_Y[i!i^Wbb!X[!/0..!Wcf[h[i!m_j^!cedj^bo!X_bb_d]!
Z[cWdZ!Wi![ij_cWj[Z!Xo!j^[!?ecfWdo!e\!dej!b[ii!j^Wd!53.!aR=,!

?kijec[hi!i^Wbb!Yedikbj!j^[!?ecfWdo!_d!j^[![Whbo!ijW][i!e\!W!fhe`[Yj!m_j^!beWZ!_d\ehcWj_ed*!i[hl_Y[!
h[gk_h[c[dji*!WdZ!Wffb_YWXb[!i_j[!fbWdi,!

Jej!Wbb!i[hl_Y[!i_p[i!YWd!X[!ikffb_[Z!\hec!d[jmeha!\WY_b_j_[i!_d!Wbb!Wh[Wi,!

Figure 15 – Customer-Owned Transformer Vaults with Interconnection to General Network 
!
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!

Specification for Electrical Installations LW][!05!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

Figure 16 – Spot Network Customer-Owned Transformer Vaults 

3.1.1 Service Details for Network Services from Customer-Owned Vaults 
P^[!Yecfb[n_jo!WiieY_Wj[Z!m_j^!j^[!Z[i_]d!WdZ!_dijWbbWj_ed!e\!d[jmeha!i[hl_Y[i!\hec!?kijec[h+emd[Z!
lWkbji!d[Y[ii_jWj[i!YedikbjWj_ed!m_j^!j^[!YecfWdo!_d!j^[![Whbo!ijW][i!e\!j^[!fhe`[Yj,!

3.1.2 Project Details to be Furnished by the Customer to the Company 
Lhe`[Yj!Z[jW_bi!i^Wbb!_dYbkZ[!Xkj!dej!X[!b_c_j[Z!je8!

Aij_cWj[Z![b[Yjh_Y!beWZ_d]8!

"! Ed_j_Wb!WdZ!fhe`[Yj[Z!a_bemWjji!Z[cWdZ!

"! G_bemWjji!Yedd[Yj[Z!

"! Aij_cWj[Z!fem[h!\WYjeh!

Iejeh!_d\ehcWj_ed8!

"! HWh][!cejeh!eh!]hekfi!e\!cejehi!Wdj_Y_fWj[Z!je!X[!ijWhj[Z!i_ckbjWd[ekibo!

"! Iejeh!jof[!WdZ!ki[!

"! Iejeh!^ehi[fem[h!

"! Iejeh!Ykhh[dji!'\kbb!beWZ!WdZ!beYa[Z!hejeh(!

@[jW_b[Z![b[Yjh_Y!ed[+b_d[!Z_W]hWc!m_j^!i[hl_Y[![gk_fc[dj!hWj_d]i*!_dYbkZ_d]!h[gk[ij[Z!i[hl_Y[!
lebjW][!'0.6U-/0.!eh!26.U-055!lebji!j^h[[!f^Wi[*!\ekh!m_h[(!

O_j[!fbWdi,!!P^[!Z[jW_bi!e\!i_j[!fbWdi!i^Wbb!_dYbkZ[8!!

"! P^[!fhefei[Z!beYWj_ed!e\!?kijec[h!i[hl_Y[![djho![gk_fc[dj!

"! =lW_bWXb[!Wh[Wi!WdZ!beYWj_edi!e\!?kijec[h+emd[Z!_d\hWijhkYjkh[!j^Wj!m_bb!^eki[!?ecfWdo!
[gk_fc[dj!
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!

Specification for Electrical Installations LW][!06!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

3.1.3 Project Details to be Furnished by the Company to the Customer 
Lhe`[Yj!Z[jW_bi!i^Wbb!_dYbkZ[8!

"! O[hl_Y[!?WfWX_b_jo8!

"! JkcX[h!e\!jhWdi\ehc[hi!je!X[!_dijWbb[Z!

"! IWn_ckc!i[hl_Y[!i_p[!_d!Wcf[h[i!Wj!h[gk[ij[Z!lebjW][!

"! O^ehj!?_hYk_j!@kjo8!YWbYkbWj[Z!cWn_ckc!iocc[jh_YWb!i^ehj+Y_hYk_j!Ykhh[dj!WlW_bWXb[!Wj!j^[!
?kijec[hsi!fe_dj!e\!WjjWY^c[dj!je!?ecfWdo![gk_fc[dj!

"! Iejeh!OjWhj_d]8!cWn_ckc!WbbemWXb[!_dhki^!\eh!ijWhj_d]!Wdo!cejeh!eh!YecX_dWj_ed!e\!cejehi!

"! ?kijec[h!?edijhkYj_ed8!Z[jW_bi!e\!j^[![gk_fc[dj!fbki!\WY_b_j_[i!h[gk_h[Z!\eh!?ecfWdo!ki[!je!
X[!_dijWbb[Z!WdZ!cW_djW_d[Z!Xo!j^[!?kijec[h!

"! Aij_cWj_ed!e\!?^Wh][i8!P^[!?kijec[h!m_bb!X[!fhel_Z[Z!Wd![ij_cWj[!\eh!bWXeh!WdZ!cWj[h_Wbi!
j^Wj!Wh[!h[_cXkhiWXb[!je!j^[!?ecfWdo!Xo!j^[!?kijec[h,!!P^_i![ij_cWj[!m_bb!X[!fhel_Z[Z!W\j[h!
j^[!?kijec[h!^Wi!ikXc_jj[Z!j^[_h!\_dWb!fhe`[Yj!Z[i_]d!j^[h[Xo!Wbbem_d]!j^[!?ecfWdo!je!
\_dWb_p[!j^[!h[gk_h[Z!bWXeh!WdZ!cWj[h_Wbi,!!Jej[8!?^Wd][i!je!j^[!?kijec[hsi!\_dWb!Z[i_]d!cWo!
h[gk_h[!h[l_i_edi!je!j^[![ij_cWj_ed!e\!Y^Wh][i!WdZ!Z[bWoi!je!j^[!fhe`[Yj,!

3.2 LOCATION AND ARRANGEMENT OF SERVICE FACILITIES 

3.2.1 Location of Service Conductors 
P^[!?ecfWdo!h[i[hl[i!j^[!h_]^j!je!Z[i_]dWj[!j^[!beYWj_ed!\hec!j^[!fkXb_Y!h_]^j+e\+mWo!m^[h[!j^[!
?ecfWdosi!i[hl_Y[!YedZkYjehi![dj[h!j^[!?kijec[hsi!fhef[hjo,!!P^_i!m_bb!X[!Z[j[hc_d[Z!Xo!j^[!beYWj_ed!
WdZ!ik_jWX_b_jo!e\!j^[!?ecfWdosi![n_ij_d]!\WY_b_j_[i,!

3.2.2 Location of Network Transformers 
J[jmeha!jhWdi\ehc[hi!Wh[!jof_YWbbo!_dijWbb[Z!_d![_j^[h!\h[[+ijWdZ_d]!WXel[+]hWZ[!lWkbji!beYWj[Z!_dZeehi!
eh!X[bem+]hWZ[!lWkbji!beYWj[Z!ekjZeehi,!!P^[!?ecfWdo!h[i[hl[i!j^[!h_]^j!je!Z[i_]dWj[!j^[!beYWj_ed!e\!
d[jmeha!jhWdi\ehc[hi,!!

P^[!beYWj_ed!e\!d[jmeha!jhWdi\ehc[hi!WdZ!i[hl_Y[![gk_fc[dj!i^Wbb!X[!Wi!Ybei[!Wi!fhWYj_YWb!je!c_d_c_p[!
j^[!b[d]j^!e\!i[YedZWho!lebjW][!YedZkYjehi,!

3.3 REQUIREMENTS, APPROVALS, AND INSPECTIONS 

3.3.1 Requirements 
P^_i!_d\ehcWj_ed!_i!_d!WZZ_j_ed!je!h[gk_h[c[dji!e\!j^[!JWj_edWb!Ab[Yjh_YWb!OW\[jo!?eZ[*!WdZ!ikffb[c[dji!
j^[!Whj_Yb[!YedY[hd_d]!tPhWdi\ehc[h!RWkbjiu!_d!P^[!JWj_edWb!Ab[Yjh_YWb!?eZ[*!Wdo!beYWb!h[gk_h[c[dji!j^Wj!
cWo!Wffbo*!WdZ!Wbb!Wffb_YWXb[!ckd_Y_fWb!WdZ!YedijhkYj_ed!YeZ[i,!!Ej!Z[iYh_X[i!j^[!c_d_ckc!ijhkYjkhWb*!
[b[Yjh_YWb*!WdZ!c[Y^Wd_YWb!h[gk_h[c[dji!\eh!j^[!_dijWbbWj_ed!e\!W!?kijec[h+emd[Z!jhWdi\ehc[h!lWkbj,!!Ej!_i!
dej!_dj[dZ[Z!je!X[!W!Yecfh[^[di_l[!ZeYkc[dj*!WdZ!i^ekbZ!X[!ki[Z!edbo!Wi!W!]k_Z[,!

3.3.2 Codes, Standards and Wiring Adequacy 
P^[!?kijec[hsi![b[Yjh_Y!i[hl_Y[![gk_fc[dj!WdZ!_ji!_dijWbbWj_ed!i^Wbb!Yed\ehc!je!j^[!h[gk_h[c[dji!e\!j^[!
bWj[ij![Z_j_ed!e\!j^[!JWj_edWb!Ab[Yjh_YWb!?eZ[*!Wbb!Wffb_YWXb[!beYWb!ehZ_dWdY[i!WdZ!Xk_bZ_d]!YeZ[i*!_d!
WZZ_j_ed!je!j^[!?ecfWdo!h[gk_h[c[dji!WdZ!if[Y_\_YWj_edi!ijWj[Z!^[h[_d,!!Ej!_i!j^[!?kijec[hsi!
h[ifedi_X_b_jo!je![dikh[!j^Wj!_dijWbb[Z![gk_fc[dj!c[[ji!Wbb!Wffb_YWXb[!hWj_d]i!WdZ!j^[!_dijWbbWj_ed!_i!
Y[hj_\_[Z!Xo!W!Z[i_]d!fhe\[ii_edWb,

3.3.3 National Grid Approval 
P^[!?kijec[h!i^Wbb!ikXc_j!Yecfb[j[!\_dWb!fhe`[Yj!fbWdi!je!j^[!?ecfWdo!\eh!WffhelWb!fh_eh!je!ehZ[h_d]!
[gk_fc[dj!eh!X[]_dd_d]!YedijhkYj_ed,!!P^_i!WffhelWb!_i!je![dikh[!j^Wj!j^[!fhefei[Z!_dijWbbWj_ed!
Yed\ehci!je!?ecfWdo!h[gk_h[c[dji,!
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!

Specification for Electrical Installations LW][!07!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

3.3.4 Local Authority Approval 
Pe!fhej[Yj!j^[!?kijec[hsi!_dj[h[iji!Wi!m[bb!Wi!_ji!emd*!j^[!?ecfWdo!m_bb!h[gk_h[!j^[!?kijec[h!je!
\khd_i^!iWj_i\WYjeho![l_Z[dY[!e\!c[[j_d]!Wffb_YWXb[!YeZ[!h[gk_h[c[dji!e\!j^[!lWkbj!_dijWbbWj_ed!fh_eh!je!
j^[!?ecfWdo![d[h]_p_d]!j^[!i[hl_Y[,!!P^_i!i^Wbb!X[!_d!j^[!\ehc!e\!WffhelWb!Xo!j^[!HeYWb!=kj^eh_jo!^Wl_d]!
Fkh_iZ_Yj_ed,!

3.4 VAULT EASEMENT AGREEMENT 
An[Ykj_ed!e\![Wi[c[dj'i(!ZhW\j[Z!Xo!j^[!?ecfWdo!m_bb!X[!h[gk_h[Z!fh_eh!je!j^[!_dijWbbWj_ed!e\!Wdo!
?ecfWdo![gk_fc[dj!_d!j^[!lWkbj!eh!ed!fh_lWj[!fhef[hjo*!WdZ!fh_eh!je!j^[!i[hl_Y[!X[_d]![d[h]_p[Z,!!!

3.5 DIVISION OF RESPONSIBILITIES 
P^[!?kijec[h!_i!h[ifedi_Xb[!\eh!fhel_Z_d]*!_dijWbb_d]*!emd_d]*!WdZ!cW_djW_d_d]!j^[!\ebbem_d]8!

"! RWkbj'i(*!Yecfb[j[!m_j^!l[dj_bWj_ed*!b_]^j_d]*!WdZ!ej^[h!WYY[iieh_[i!Z[jW_b[Z!_d!j^_i!ZeYkc[dj!

"! @kYji*!cWd^eb[i*!WdZ!YedZk_j!X[jm[[d!j^[!?ecfWdosi!\WY_b_j_[i!WdZ!j^[!?kijec[hsi!lWkbj'i(!

"! Kf[d_d]i!j^hek]^!Xk_bZ_d]!\ekdZWj_ed!eh!mWbbi!\eh!YedZk_j!

"! I[Wdi!e\![gk_fc[dj!WYY[ii!

"! B_h[!ikffh[ii_ed!ioij[c!'m^[h[!h[gk_h[Z!Xo!beYWb!WdZ!ijWj[!Xk_bZ_d]!YeZ[i!WdZ!\_h[!
fhej[Yj_ed!YeZ[(!

"! O[YedZWho!YedZkYjehi!X[jm[[d!?kijec[hsi!i[hl_Y[![gk_fc[dj!WdZ!j^[!lWkbj'i(!

"! Beh!ifej!d[jmeha!Wffb_YWj_ed!+!i[YedZWho!Yebb[Yjeh!Xki!

"! Beh!26.U-055!lebj!ifej!d[jmeha!Wffb_YWj_ed!+!]hekdZ!\Wkbj!fhej[Yj_ed!ioij[c!

P^[!?ecfWdo!m_bb!fhel_Z[*!_dijWbb*!emd*!WdZ!cW_djW_d!j^[!\ebbem_d]8!

"! PhWdi\ehc[hi!WdZ!WYY[iieho![gk_fc[dj!

"! Lh_cWho!YWXb[i!

"! Beh!0.6U-/0.!lebj!lWkbj'i(!_dj[hYedd[Yj[Z!m_j^!j^[!][d[hWb!d[jmeha!+!i[YedZWho!Yebb[Yjeh!Xki!
WdZ!i[YedZWho!YWXb[i!je!_dj[hYedd[Yj!j^[!lWkbj!m_j^!j^[!][d[hWb!d[jmeha,!
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3.6 SERVICE CAPABILITY 
N[\[h!je!j^[!\ebbem_d]!jWXb[!\eh!i[hl_Y[!YWfWX_b_jo,!!IWn_ckc!i[hl_Y[!YWfWX_b_jo!lWh_[i!Z[f[dZ_d]!ed!j^[!
WYjkWb!beYWj_ed!_d![WY^!if[Y_\_Y!d[jmeha,!!P^[!dkcX[h!e\!jhWdi\ehc[h!kd_ji!h[gk_h[Z!\eh![WY^!fWhj_YkbWh!
beYWj_ed!m_bb!lWho!Z[f[dZ_d]!ed!j^[!if[Y_\_Y!d[jmeha,!!P^[!?ecfWdo!i^Wbb!X[!Yedikbj[Z!\eh!h[gk_h[c[dji!
if[Y_\_Y!je!j^[!beYWj_ed!\eh!m^_Y^!i[hl_Y[!_i!h[gk[ij[Z,!

P^[!cWn_ckc!dkcX[h!e\!cW_d!Z_iYedd[Yj_d]!Z[l_Y[i!i^Wbb!X[!h[l_[m[Z!Xo!j^[!?ecfWdo!fh_eh!je!j^[!
fkhY^Wi[!e\![gk_fc[dj,!!

Service Capability Service Voltage Maximum Number of 
Transformer Units 

"!1...!=! 0.6U-/0.!R! 0!

1../!=!v!4...!=! 0.6U-/0.!R! 1!

4../!=!v!6...!=! 0.6U-/0.!R! 2!

/0..!=!v!2...!=! 26.U-055!R! 1!

2../!=!v!6...!=! 26.U-055!R! 2!

Jej[i!
/,!!IWn_ckc!i[hl_Y[!i_p[!i^Wbb!X[!6...!Wcf[h[i,!!O[hl_Y[i!i^Wbb!X[!b_c_j[Z!je!
jme!2...!Wcf[h[!cW_d!Z_iYedd[Yji,!
0,!!O[hl_Y[!YWfWX_b_jo!b_c_jWj_edi!WdZ!lWh_Wj_edi!Wh[!Z[f[dZ[dj!ed!WYjkWb!beYWj_ed!_d!
if[Y_\_Y!d[jmeha,!!P^[!dkcX[h!e\!jhWdi\ehc[h!kd_ji!h[gk_h[Z!\eh![WY^!fWhj_YkbWh!
beYWj_ed!m_bb!lWho!Z[f[dZ_d]!ed!j^[!if[Y_\_Y!d[jmeha,!!P^[!?ecfWdo!i^Wbb!X[!
Yedikbj[Z!\eh!h[gk_h[c[dji!if[Y_\_Y!je!j^[!beYWj_ed!\eh!m^_Y^!i[hl_Y[!_i!h[gk[ij[Z,!
1,!!Jej!Wbb!i[hl_Y[!i_p[i!YWd!X[!ikffb_[Z!\hec!d[jmeha!\WY_b_j_[i!_d!Wbb!Wh[Wi,!

Table 1 – Service Capability 

3.7 VAULT DESIGN, LOCATION, AND ACCESS 

3.7.1 All Vaults 
P^[!\ebbem_d]!_d\ehcWj_ed!fhel_Z[i!c_d_ckc!h[gk_h[c[dji!\eh!lWkbji!WdZ!_i!ikX`[Yj!je!Y^Wd][!
Z[f[dZ_d]!ed!lWkbj!beYWj_ed*!c[Wdi!e\![gk_fc[dj!WYY[ii*!WdZ!c[Wdi!e\!f[hiedd[b!WYY[ii,!
P^[!lWkbj!i^Wbb!X[!kdZ[h!j^[!ieb[!Yedjheb!e\!j^[!?ecfWdo,!!=YY[ii!i^Wbb!X[!b_c_j[Z!je!Wkj^eh_p[Z!
?ecfWdo!f[hiedd[b!edbo*!eh!ej^[h!f[hiedd[b!m_j^!j^[!?ecfWdosi!W]h[[c[dj!WdZ!h[fh[i[djWj_l[!_d!
Wjj[dZWdY[,!

P^[!lWkbj!beYWj_ed!WdZ!c[Wdi!e\!WYY[ii!ckij!X[!WYY[fjWXb[!je!j^[!?ecfWdo,!!P^[!?kijec[h!i^Wbb!
fhel_Z[!W!lWkbj!Z[i_]d!m_j^!Z[jW_b[Z!YedijhkYj_ed!fbWdi!\eh!j^[!?ecfWdosi!h[l_[m,!!P^[!Z[i_]d!ckij!X[!
W]h[[Z!kfed!Xo!j^[!?ecfWdo!fh_eh!je!j^[!ijWhj!e\!lWkbj!YedijhkYj_ed,!

P^[!?kijec[h!ckij!fhel_Z[!j^[!?ecfWdo!W!h[WiedWXb[!c[Wdi!e\!02!^ekh+W+ZWo*!5!ZWoi!W!m[[a!
WYY[ii!je!j^[!lWkbj,!!E\!WYY[ii!je!j^[!lWkbj!h[gk_h[i!?ecfWdo!f[hiedd[b!je![dj[h!j^[!Xk_bZ_d]*!j^[!
?kijec[h!ckij!Wbie!fhel_Z[!j^[!?ecfWdo!W!h[WiedWXb[!c[Wdi!e\!02!^ekh+W+ZWo*!5!ZWoi!W!m[[a!
WYY[ii!je!j^[!Xk_bZ_d],!

Ej!_i!j^[!fkhfei[!e\!j^[!jhWdi\ehc[h!lWkbj!je!_iebWj[!j^[!jhWdi\ehc[hi!WdZ!ej^[h!WffWhWjki!WdZ!je!Yed\_d[!
Wdo!\_h[!j^Wj!c_]^j!X[!YWki[Z!Xo!j^[!\W_bkh[!e\!Wdo!e\!j^[!WffWhWjki,2!!P^[!?kijec[hsi!Z[i_]d*!
YedijhkYj_ed*!WdZ!cW_dj[dWdY[!e\!j^[!lWkbj!ijhkYjkh[!WdZ!_ji!Wffkhj[dWdY[i!ckij!h[\b[Yj!j^_i!YedY[hd!e\!
YedjW_dc[dj,!!HeYWj_ed!e\!j^[!lWkbj!WYY[ii!ef[d_d]i!i^ekbZ!X[!i[b[Yj[Z!ie!Wi!je!c_d_c_p[!j^[!
feii_X_b_jo!e\!_d`kho!_d!j^[![l[dj!e\!W!\_h[,!

P^[!lWkbj!i^Wbb!X[!beYWj[Z!ie!j^Wj!_j!m_bb!X[!f[hcWd[djbo!\h[[!\hec!ce_ijkh[!WdZ!ej^[h!YedjWc_dWdji,!!E\!
j^[!lWkbj!beYWj_ed!_i!ikX`[Yj!je!mWj[h!WYYkckbWj_ed!eh!feii_Xb[!\beeZ_d]*!j^[!?kijec[h*!Wj!^_i![nf[di[*!

4 McPartland, F.F., et al., National Electrical Code Handbook, 18th edition, McGraw-Hill, New York, 1984. 
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m_bb!X[!h[gk_h[Z!je!cWa[!fhel_i_edi!je!_dikh[!j^Wj!j^[!lWkbj!\beeh!m_bb!X[!\h[[!e\!mWj[h!Wj!Wbb!j_c[i,!!
=!ikcf!^eb[!_d!j^[!lWkbj!_i!f[hc_jj[Z!WdZ!_d!iec[!YWi[i!h[gk_h[Z,!!=!ikcf!fkcf!f[hcWd[djbo!_dijWbb[Z!
_di_Z[!j^[!lWkbj!_i!f[hc_jj[Z*!fhel_Z[Z!_j!c[[ji!?ecfWdo!h[gk_h[c[dji!\eh!WkjecWj_Y!Z_iWXb_d]!_d!j^[!
fh[i[dY[!e\!_dikbWj_d]!\bk_Z,!!E\!j^[!\beeh!_i!f_jY^[Z!jemWhZi!W!ikcf!^eb[*!f_jY^!i^Wbb!dej![nY[[Z!/u!_d!/3s,!

3.7.2 Building Vaults and Free-Standing Above-Grade Vaults 
R[^_YkbWh!el[h^[WZ!Yb[WhWdY[!je!j^[!lWkbj!beYWj_ed!e\!Wj!b[Wij!/2s+.u!ckij!X[!fhel_Z[Z!\eh!?ecfWdo!
i[hl_Y[!l[^_Yb[i!Wj!Wbb!j_c[i,!!=ZZ_j_edWb!el[h^[WZ!Yb[WhWdY[!m_bb!X[!h[gk_h[Z!_d!j^[!Wh[W!WhekdZ!WdZ!
WXel[!j^[!lWkbji!Z[f[dZ_d]!ed!c[Wdi!e\![gk_fc[dj!WYY[ii,!

P^[!lWkbj!i^Wbb!X[!beYWj[Z!Wj!]hWZ[!Wj!Wd!ekji_Z[!mWbb!je!\WY_b_jWj[!l[dj_bWj_ed!WdZ!WYY[ii,!!=YY[ii!
ef[d_d]i!i^Wbb!X[!beYWj[Z!je!Wbbem!jhkYa!WffheWY^!\eh!_d_j_Wb!Z[b_l[ho!eh!h[fbWY[c[dj!e\!jhWdi\ehc[hi!WdZ!
WiieY_Wj[Z![gk_fc[dj,!!Ed!iec[!YWi[i*!W!YhWd[!eh!Xeec!jhkYa!cWo!X[!h[gk_h[Z!\eh!j^[!_dijWbbWj_ed!WdZ!
h[fbWY[c[dj!e\![gk_fc[dj,!!=!beYWj_ed!Wj!W!fWha_d]!eh!beWZ_d]!Wh[W!_i!fh[\[hh[Z,!!P^[!?kijec[h!i^Wbb!X[!
h[ifedi_Xb[!\eh!_dijWbbWj_ed!WdZ!h[celWb!e\!Wbb!Zeehi*!^WhZmWh[*!WdZ!ej^[h!eXijhkYj_edi!Wi!h[gk_h[Z!\eh!
_dijWbbWj_ed!WdZ!h[celWb!e\!Wdo!?ecfWdo![gk_fc[dj*!Xej^!Wj!j^[!j_c[!e\!_d_j_Wb!_dijWbbWj_ed!WdZ!Wj!Wdo!
j_c[!_d!j^[!\kjkh[!Wi!h[gk_h[Z!Xo!j^[!?ecfWdo,!!=!Yb[Wh!fWiiW][mWo!ckij!X[!fhel_Z[Z!_d!WZlWdY[!e\!
j^[!?ecfWdo!iY^[Zkb_d]![gk_fc[dj!_dijWbbWj_ed,!

N[\[h!je!RWkbj!OjWdZWhZ!=hhWd][c[dji!_d!j^[!Wff[dZ_n!\eh!c_d_ckc!WYY[ii!h[gk_h[c[dji!\eh!
jhWdi\ehc[h!kd_ji!WdZ!ej^[h!WiieY_Wj[Z!^[Wlo![gk_fc[dj,!

=YY[ii!\eh!f[hiedd[b*!m^_Y^!cWo!X[!l_W!Wdej^[h!hekj[*!i^Wbb!X[!Wj!b[Wij!2&!m_Z[!n!5&!^_]^,!

=!hekj[!j^hek]^!j^[!Xk_bZ_d]!\eh!^[Wlo![gk_fc[dj!WYY[ii!_i!dej!h[Yecc[dZ[Z,!!O^ekbZ!j^[!?kijec[h!
i[b[Yj!W!hekj[!j^hek]^!j^[!Xk_bZ_d]!\eh!^[Wlo![gk_fc[dj!WYY[ii*!h_]]_d]!Yeiji!WdZ!_dYh[c[djWb!bWXeh!
[nf[di[i!_dYkhh[Z!Xo!j^[!?ecfWdo!m_bb!X[!X_bbWXb[!je!j^[!?kijec[h,!
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N[\[h!je!PWXb[!0!WdZ!j^[!Wffb_YWXb[!\_]kh[i!_d!j^[!Wff[dZ_n!\eh!ijWdZWhZ!lWkbj!WhhWd][c[dji!WdZ!
Z_c[di_edi,!

Maximum Number 
of Transformer 

Units 

Maximum kVA for 
each Transformer 

Unit 
Maximum Primary 

Voltage Service Voltage Applicable Figures 

0! /...! /3!aR! 0.6U-/0.!R! /5!

1! /...! /3!aR! 0.6U-/0.!R! /6!

2! /...! /3!aR! 0.6U-/0.!R! /7!

0! /3..! /3!aR! 26.U-055!R! 0.!

1! /3..! /3!aR! 26.U-055!R! 0/!

2! /3..! /3!aR! 26.U-055!R! 00!

0! 0...! /3!aR! 26.U-055!R! 01!

1! 0...! /3!aR! 26.U-055!R! 02!

2! 0...! /3!aR! 26.U-055!R! 03!

0! 03..! /3!aR! 26.U-055!R! 04!

1! 03..! /3!aR! 26.U-055!R! 05!

2! 03..! /3!aR! 26.U-055!R! 06!

0! /...! 01!aR! 0.6U-/0.!R! 07!

1! /...! 01!aR! 0.6U-/0.!R! 1.!

2! /...! 01!aR! 0.6U-/0.!R! 1/!

0! /...! 01!aR! 26.U-055!R! 07!

1! /...! 01!aR! 26.U-055!R! 1.!

2! /...! 01!aR! 26.U-055!R! 1/!

0! /3..! 01!aR! 26.U-055!R! 10!

1! /3..! 01!aR! 26.U-055!R! 11!

2! /3..! 01!aR! 26.U-055!R! 12!

0! 0...! 01!aR! 26.U-055!R! 13!

1! 0...! 01!aR! 26.U-055!R! 14!

2! 0...! 01!aR! 26.U-055!R! 15!

0! 03..! 01!aR! 26.U-055!R! 16!

1! 03..! 01!aR! 26.U-055!R! 17!

2! 03..! 01!aR! 26.U-055!R! 2.!

0! /3..! 13!aR! 26.U-055!R! 2/!

1! /3..! 13!aR! 26.U-055!R! 20!

2! /3..! 13!aR! 26.U-055!R! 21!

0! 0...! 13!aR! 26.U-055!R! 22!

1! 0...! 13!aR! 26.U-055!R! 23!

2! 0...! 13!aR! 26.U-055!R! 24!

0! 03..! 13!aR! 26.U-055!R! 25!

1! 03..! 13!aR! 26.U-055!R! 26!

2! 03..! 13!aR! 26.U-055!R! 27!

Table 2 – Standard Arrangements - Building Vaults and Free-Standing Above-Grade Vaults 

3.7.3 Below-Grade Vaults Located Outdoors 
R[^_YkbWh!el[h^[WZ!Yb[WhWdY[!je!j^[!lWkbj!beYWj_ed!e\!Wj!b[Wij!/2s+.u!ckij!X[!fhel_Z[Z!\eh!?ecfWdo!
i[hl_Y[!l[^_Yb[i!Wj!Wbb!j_c[i,!!=ZZ_j_edWb!el[h^[WZ!Yb[WhWdY[!m_bb!X[!h[gk_h[Z!_d!j^[!Wh[W!WhekdZ!WdZ!
WXel[!j^[!lWkbji!Z[f[dZ_d]!ed!c[Wdi!e\![gk_fc[dj!WYY[ii,!!RWkbji!i^Wbb!X[!beYWj[Z!WmWo!\hec!Xk_bZ_d]!
[djhWdY[i!m^[h[!feii_Xb[,!

P^[!lWkbj!i^Wbb!^Wl[!WYY[ii!ef[d_d]i!beYWj[Z!je!Wbbem!jhkYa!WffheWY^!m_j^!Xeec!eh!YhWd[!_dijWbbWj_ed!
\eh!_d_j_Wb!Z[b_l[ho!WdZ!h[fbWY[c[dj!e\!jhWdi\ehc[hi!WdZ!WiieY_Wj[Z![gk_fc[dj,!!P^[!Wh[W!WXel[!WdZ!
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WhekdZ!Wbb![gk_fc[dj!WYY[ii!ef[d_d]i!i^Wbb!X[!Z[i_]d[Z!\eh!kdeXijhkYj[Z![gk_fc[dj!WYY[ii,!!P^[!
?kijec[h!i^Wbb!X[!h[ifedi_Xb[!\eh!_dijWbbWj_ed!WdZ!h[celWb!e\!Wbb!eXijhkYj_edi!Wi!h[gk_h[Z!\eh!_dijWbbWj_ed!
WdZ!h[celWb!e\!Wdo!?ecfWdo![gk_fc[dj*!Xej^!Wj!j^[!j_c[!e\!_d_j_Wb!_dijWbbWj_ed!WdZ!Wj!Wdo!j_c[!_d!j^[!
\kjkh[!Wi!h[gk_h[Z!Xo!j^[!?ecfWdo,!!=!Yb[Wh!fWiiW][mWo!ckij!X[!fhel_Z[Z!_d!WZlWdY[!e\!j^[!?ecfWdo!
iY^[Zkb_d]![gk_fc[dj!_dijWbbWj_ed,!

N[\[h!je!j^[!bWj[ij![Z_j_ed!e\!JWj_edWb!Ch_Z!cWj[h_Wb!if[Y_\_YWj_ed!IO!1270!WdZ!IO!1271!\eh!WYY[fjWXb[!
fh[+YWij!X[bem+]hWZ[!lWkbj!Z_c[di_edi!WdZ!WYY[ii!h[gk_h[c[dji,!!=d!_dZ_l_ZkWb!X[bem+]hWZ[!lWkbj!_i!
h[gk_h[Z!\eh![WY^!jhWdi\ehc[h,!!N[\[h!je!B_]kh[!3.!_d!j^[!=ff[dZ_n,!

Beh!if[Y_Wb_p[Z!_dijWbbWj_edi!eh!_dijWbbWj_edi!_d!m^_Y^!W!fh[+YWij!lWkbj!YWddej!X[!ki[Z*!h[\[h!je!PWXb[!1!\eh!
c_d_ckc!WYY[ii!h[gk_h[c[dji!\eh!jhWdi\ehc[h!kd_ji!WdZ!ej^[h!WiieY_Wj[Z![gk_fc[dj,!

!
Maximum kVA 

for each 
Transformer 

Unit 

Maximum 
Primary 
Voltage 

Service 
Voltage 

Minimum Clear 
Opening for 

Equipment Access 
(width x length) 

/...! /3!aR! 0.6U-/0.!R! 4s+.u!S!n!//s+5u!H!!

/3..! /3!aR! 26.U-055!R! 4s+0u!S!n!/0s+1u!H!

0...! /3!aR! 26.U-055!R! 4s+/.u!S!n!/1s+.u!H!

03..! /3!aR! 26.U-055!R! 5s+2u!S!n!/2s+6u!H!

Table 3 – Minimum Access Requirements for non-precast Below-Grade Vaults 

3.8 CONSTRUCTION 

3.8.1 Company Requirements, Specifications, and Inspection 
P^[!?kijec[h!i^Wbb!h[\[h!je!j^[!?ecfWdosi!tOf[Y_\_YWj_edi!\eh!Ab[Yjh_YWb!EdijWbbWj_edi!QdZ[h]hekdZ!
?ecc[hY_Wb!@_ijh_Xkj_ed!'Q?@(!EdijWbbWj_ed!WdZ!N[ifedi_X_b_jo!Ck_Z[u!'Ab[Yjh_Y!Ooij[c!>kbb[j_d!
Je,!537>(!\eh!h[gk_h[c[dji!WdZ!ijWdZWhZi!\eh!j^[!\ebbem_d]8!

"! ?edYh[j[!Of[Y_\_YWj_edi!

"! ?edZk_j!?edijhkYj_ed!

"! =ffhel[Z!IWj[h_Wb!+!YedZk_j!WdZ!WYY[iieh_[i*!cWd^eb[!\hWc[i!WdZ!Yel[hi!

P^[!?kijec[h!i^Wbb!h[\[h!je!j^[!?ecfWdosi!if[Y_\_YWj_edi!WdZ!h[gk_h[c[dji!\eh!fh[YWij!jhWdi\ehc[h!
lWkbji*!^WjY^mWoi*!bWZZ[hi*!WdZ!WYY[iieh_[i,!!P^_i!_d\ehcWj_ed!m_bb!X[!fhel_Z[Z!i[fWhWj[bo,!

=bb!f^Wi[i!e\!YedijhkYj_ed!ckij!X[!_dif[Yj[Z!Xo!j^[!?ecfWdo!WdZ!ckij!c[[j!?ecfWdo!h[gk_h[c[dji!
fh_eh!je!j^[!_dijWbbWj_ed!e\!Wdo!?ecfWdo![gk_fc[dj,!!O[[!Wbie!t?edijhkYj_ed!Edif[Yj_edu!i[Yj_ed!_d!j^_i!
ZeYkc[dj!\eh!\khj^[h!Z[jW_bi,!

3.8.2 Foreign Structures 
L_f[i*!ZkYj!ioij[ci*!eh!ej^[h!_j[ci!\eh[_]d!je!j^[!lWkbj![b[Yjh_YWb!_dijWbbWj_ed!i^Wbb!dej![dj[h!eh!fWii!
j^hek]^!j^[!lWkbj,!!Ooij[ci![dYbei[Z!_d!YedYh[j[*!cWiedho*![jY,*!je!j^[!Wffb_YWXb[!j^_Yad[ii!if[Y_\_[Z!_d!
tSWbbi*!Nee\*!WdZ!Bbeehu!i[Yj_ed!e\!j^_i!ZeYkc[dj!Wh[!dej!Yedi_Z[h[Z!je!X[!_d!j^[!lWkbj!fhel_Z[Z!j^[h[!_i!
de!_dj[h\[h[dY[!_d!ef[hWj_ed*!cW_dj[dWdY[*!eh!YedijhkYj_ed!e\!j^[!lWkbj,!!=bb!ikY^!YWi[i!ckij!X[!
ikXc_jj[Z!je!j^[!?ecfWdo!\eh!h[l_[m,!

3.8.3 Code Requirements 
Ej!_i!j^[!?kijec[hsi!h[ifedi_X_b_jo!je!Z[j[hc_d[!j^Wj!j^[!\_h[!hWj_d]!e\!j^[!lWkbj!m_bb!c[[j!Wbb!Wffb_YWXb[!
YeZ[i!WdZ!h[]kbWj_edi!\eh!i_b_Yed[+\_bb[Z![gk_fc[dj!_d!W!Xk_bZ_d],!!O_b_Yed[!_i!W!tb[ii+\bWccWXb[u!
_dikbWj_d]!\bk_Z,!

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 4-8-9

Page 34 of 73

34



!

Specification for Electrical Installations LW][!12!e\!51!

9/2016 !

BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

=bj^ek]^!j^[!\ebbem_d]!ijhkYjkhWb!h[gk_h[c[dji!Wh[!X[b_[l[Z!je!X[!Yedi[hlWj_l[*!_j!_i!j^[!Ykijec[hsi!
h[ifedi_X_b_jo!je!Z[j[hc_d[!j^Wj!j^[!lWkbj!m_bb!c[[j!Wbb!dWj_edWb!WdZ!beYWb!ijhkYjkhWb!YeZ[i,!!P^[!
YedikbjWj_ed!e\!W!b_Y[di[Z!Z[i_]d!fhe\[ii_edWb!_i![dYekhW][Z,!

3.8.4 Walls, Roof, and Floor 
3.8.4.1 Building Vaults and Free-Standing Above-Grade Vaults 
P^[!gkWb_jo!e\!cWj[h_Wbi!ki[Z!_d!lWkbj!YedijhkYj_ed!i^Wbb!X[!e\!Wffhel[Z!]hWZ[*!Wi!Z[j[hc_d[Z!Xo!j^[!
Wffb_YWXb[!YeZ[i!WdZ!?ecfWdo!h[gk_h[c[dji,!!>k_bZ_d]!mWbbi!WdZ!\beehi!'d[m!eh![n_ij_d](!c[[j_d]!j^[!
\ebbem_d]!h[gk_h[c[dji!cWo!i[hl[!Wi!fWhj!e\!j^[!lWkbj,!

P^[!lWkbj!_d!_ji![dj_h[jo!i^Wbb!^Wl[!W!\_h[!hWj_d]!e\!j^h[[!^ekhi*!c_d_ckc,!!!

SWbbi!i^Wbb!X[!ieb_Z!cWiedho!eh!YedYh[j[!YedijhkYj_ed!WdZ!\h[[!e\!^eb[i*!Z[[f!iYWhi*!YhWYai*!eh!ej^[h!
Xh[Wai,!=bb!YedYh[j[!meha!i^Wbb!Yed\ehc!je!=?E!1/6+//9!Wbb!cWiedho!meha!i^Wbb!Yed\ehc!je!=?E!31.+//,!

=bb!mWbbi!i^Wbb!X[!ijhkYjkhWbbo!Yedd[Yj[Z!je!j^[!\beeh!WdZ!Y[_b_d],!!!

SWbbi!kf!je!W!cWn_ckc!e\!/4s!_d!^[_]^j!i^Wbb!X[!YedijhkYj[Z!je!j^[!\ebbem_d]!c_d_ckc!ijWdZWhZi,!

"! 23..!fi_!?edYh[j[!v!4u!j^_Ya!h[_d\ehY[Z!m_j^!#3!XWhi!<!/.u!]h_Z!'B_]kh[!3/!_d!j^[!=ff[dZ_n(!

"! 23..!fi_!?edYh[j[!v!6u!j^_Ya!h[_d\ehY[Z!m_j^!#2!XWhi!<!/.u!]h_Z!'B_]kh[!30!_d!j^[!=ff[dZ_n(!

"! ?IQ!v!/0u!j^_Ya*!\kbbo!]hekj[Z*!h[_d\ehY[Z!m_j^!0!+!#2!XWhi!<!6u!K?!'B_]kh[i!31!%!32!_d!j^[!
=ff[dZ_n(!

SWbbi!]h[Wj[h!j^Wd!/4s!_d!^[_]^j!m_bb!h[gk_h[!W!Z[i_]d!if[Y_\_Y!je!j^[!_dijWbbWj_ed!Xo!W!Z[i_]d!fhe\[ii_edWb,!

P^[!\beeh!e\!W!Xk_bZ_d]!lWkbj!eh!\h[[+ijWdZ_d]!WXel[!]hWZ[!lWkbj!beYWj[Z!m_j^!ikffehj_d]!ie_b!Z_h[Yjbo!
X[bem!_j!i^Wbb!X[!YedijhkYj[Z!je!j^[!\ebbem_d]!c_d_ckc!YedijhkYj_ed!ijWdZWhZi8!

"! 23..!fi_!?edYh[j[!v!4u!j^_Ya!h[_d\ehY[Z!m_j^!#2!XWhi!<!/0u!]h_Z!'B_]kh[!33!_d!j^[!=ff[dZ_n(!

E\!W!lWkbj!Ze[i!dej!^Wl[!ikffehj_d]!ie_b!X[bem!j^[!\beeh*!_d!j^[!YWi[!e\!W!Xk_bZ_d]!lWkbj!beYWj[Z!Z_h[Yjbo!
WXel[!j^[!XWi[c[dj!b[l[b*!W!ijhkYjkhWb!Z[i_]d!fhe\[ii_edWb!i^ekbZ!X[!Yedikbj[Z!je!Z[i_]d!d[m!eh!l[h_\o!
j^[!WZ[gkWYo!e\!j^[![n_ij_d]!\beeh!\eh!j^[!fhefei[Z!lWkbj!beYWj_ed!WdZ!YecfWdo![gk_fc[dj,!!

=do!fehj_ed!e\!W!lWkbj!hee\!beYWj[Z!Wj!]hWZ[!WdZ!ekji_Z[!i^Wbb!c[[j!j^[!h[gk_h[c[dji!e\!i[Yj_ed!1,6,2,0,!
P^[!hee\!e\!Xk_bZ_d]!lWkbji!beYWj[Z!_dZeehi!i^Wbb!c[[j!Wffb_YWXb[!beYWb!YeZ[i!WdZ!W!1+^ekh!\_h[!hWj_d],!
Cofikc!XeWhZ!i^Wbb!dej!X[!ki[Z!je!WY^_[l[!j^[!1+^ekh!\_h[!hWj_d],!!

P^[!hee\!e\!\h[[!ijWdZ_d]!WXel[+]hWZ[!lWkbji!i^Wbb!c[[j!W!1+^ekh!\_h[!hWj_d]*!c_d_ckc,!=!b_Y[di[Z!
Z[i_]d!fhe\[ii_edWb!i^ekbZ!X[!Yedikbj[Z!\eh!j^[!ijhkYjkhWb!Z[i_]d!e\!j^[!hee\!if[Y_\_Y!\eh!j^[!
[dl_hedc[djWb!beWZ_d]!YedZ_j_edi!_d!WYYehZWdY[!m_j^!=O?A+5+/.!tI_d_ckc!@[i_]d!HeWZi!\eh!>k_bZ_d]i!
WdZ!Kj^[h!OjhkYjkh[iu!WdZ!Wffb_YWXb[!beYWb!Xk_bZ_d]!YeZ[i,!

Bbeeh!Yh_j[h_W!b_ij[Z!WXel[!m_bb!dej![n[cfj!\h[[!ijWdZ_d]!WXel[+]hWZ[!lWkbji!\hec!c[[j_d]!\ekdZWj_ed!
Z[fj^!WdZ!\heij+fhej[Yj_ed!h[gk_h[c[dji!_d!WYYehZWdY[!m_j^!dWj_edWb!WdZ!beYWb!Xk_bZ_d]!YeZ[i,!

3.8.4.2 Below Grade Vaults Located Outdoors 
>[bem+]hWZ[!lWkbji!beYWj[Z!ekjZeehi!i^Wbb!X[![_j^[h!\_[bZ!YWij!'h[_d\ehY[Z!YedYh[j[!c_d_ckc!j^_Yad[ii!
/0u(!eh!fh[YWij!kd_ji,!!>ej^!ijob[i!i^Wbb!^Wl[!h[celWXb[!WYY[ii!fWd[bi*!^WjY^mWo!]hWj_d]i*!WdZ!
f[hiedd[b!WYY[ii!^WjY^mWoi!WdZ-eh!cWd^eb[!Yel[hi!_d!beYWj_edi!if[Y_\_[Z!Xo!j^[!?ecfWdosi!Ad]_d[[h,!!
LWhj_j_ed!mWbbi!Xk_bj!je!Yh[Wj[!W!X[bem+]hWZ[!i_Z[mWba!lWkbj!\hec!\ehc[h!XWi[c[dj!ifWY[!i^Wbb!Yed\ehc!
je!j^[!h[gk_h[c[dji!e\!Xk_bZ_d]!lWkbji,!!P^[!Ykijec[h!i^Wbb![gk_f!j^[!lWkbj!m_j^!Wbb!h[bWj[Z!WYY[iieh_[i!
ikY^!Wi!bWZZ[hi*!b_]^j_d]*!WdZ!fkbb+[o[i,!!=bb!cWj[h_Wbi!i^Wbb!X[!_d!WYYehZWdY[!m_j^!j^[!?ecfWdosi!
?edijhkYj_ed!OjWdZWhZi!WdZ!IWj[h_Wb!OjWdZWhZi,!
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=bb!Yel[hi*!]hWj_d]*!WdZ!h[celWXb[!fWd[bi!beYWj[Z!Wj!]hWZ[!i^Wbb!X[!Z[i_]d[Z!je!c[[j!D+0.!jhWYjeh+
jhW_b[h!beWZ_d]!h[gk_h[c[dji!Wi!ekjb_d[Z!_d!B_]kh[!34!_d!j^[!=ff[dZ_n,!

=bb!ij[[b!]hWj_d]!WdZ!\_[bZ!Yel[hi!i^Wbb!^Wl[!Wdj_+ib_f!ikh\WY[!jh[Wjc[dj!_d!Yecfb_WdY[!m_j^!j^[!
C=HR=CNEPPI!Of[Y_\_YWj_ed!ed!LW][!5.!_d!j^[!=ff[dZ_n,!

3.8.5 Floor, Ceiling, and Wall Loading (Weights) 
P^[!m[_]^j!e\!j^[!?ecfWdosi![gk_fc[dj!ckij!X[!ikffehj[Z!_d!j^[!\_dWb!beYWj_edi!WdZ!_d!Wbb!ej^[h!
beYWj_edi!j^Wj!c_]^j!Wh_i[!Zkh_d]!_d_j_Wb!_dijWbbWj_ed!WdZ!\kjkh[!cW_dj[dWdY[,!!Lhel_i_edi!i^Wbb!X[!cWZ[!je!
ikffehj!j^[!cWn_ckc!jhWdi\ehc[h!j^Wj!mekbZ!X[!_dijWbb[Z!_d!j^[!lWkbj*![l[d!j^ek]^!j^[!_d_j_Wb!
jhWdi\ehc[h!_dijWbbWj_ed!cWo!X[!b[ii!j^Wd!cWn_ckc,!!S[_]^ji!e\!ijWdZWhZ!kd_ji!Wh[!fhel_Z[Z!_d!PWXb[!3,!

P^[!?kijec[h!cWo!X[!h[gk_h[Z!je!fhel_Z[!mWbb*!Y[_b_d]*!WdZ!\beeh!f[d[jhWj_edi!je!WYYecceZWj[!
c_iY[bbWd[eki!?ecfWdo![gk_fc[dj!eh!ikffehji,!!P^[!?kijec[h!cWo!Wbie!X[!h[gk_h[Z!je!fhel_Z[!WdZ!
_dijWbb!WdY^ehi!WdZ!heZi!je!ikffehj!?ecfWdo!YWXb[i!WdZ!ej^[h!c_iY[bbWd[eki![gk_fc[dj,!!HeYWj_edi!
WdZ!cWn_ckc!m[_]^ji!je!X[!ikffehj[Z!m_bb!X[!if[Y_\_[Z!Xo!j^[!?ecfWdo,!

Service Voltage Primary Voltage Transformer kVA!
Maximum Weight 

per Unit 
0.6U-/0.!R! Qf!je!01!aR! Qf!je!/...! /6*...!bXi!

26.U-055!R! Qf!je!01!aR! Qf!je!/...! /6*...!bXi!

26.U-055!R! Qf!je!01!aR! /3..! 0.*...!bXi!

26.U-055!R! Qf!je!01!aR! 0...!%!03..! 10*...!bXi!

26.U-055!R! 12,3!aR! Qf!je!03..! 10*...!bXi!

Table 4 – Network Unit Weights 

3.8.6 Doors (Building Vaults and Free-Standing Above-Grade Vaults) 
Pof[!e\!Zeehi!ckij!X[!Wi!Wffhel[Z!\eh!?bWii!=!i_jkWj_edi!_d!WYYehZWdY[!m_j^!JWj_edWb!B_h[!Lhej[Yj_ed!
=iieY_Wj_ed!\eh!fhej[Yj_ed!e\!ef[d_d]i!_d!mWbbi!WdZ!fWhj_j_edi!W]W_dij!\_h[,!!@eehi!i^Wbb!X[!i[j!_d!W!c[jWb!
\hWc[*!m_j^!j^[!c[jWb!hWXX[j[Z!Wbb!WhekdZ!WdZ!^[bZ!j_]^j!_d!hWXX[j!Xo!W!\_h[+hWj[Z!bWjY^!WdZ!ijh_a[,!!
=ZZ_j_edWb!Zeeh!^WhZmWh[!h[gk_h[Z!_i!Wi!\ebbemi8!'W(!Xkjj!^_d][i!m_j^!ded+h[celWXb[!f_di*!'X(!WkjecWj_Y!
Zeeh!Ybei[h*!'Y(!fWd_Y!XWhi!ed!lWkbj!i_Z[!e\!Zeehi!je!Wbbem!gk_Ya![]h[ii*!WdZ!'Z(!beYa!i[ji!je!WYY[fj!j^[!
?ecfWdosi!ijWdZWhZ!Yob_dZ[h*!m^_Y^!m_bb!X[!\khd_i^[Z!Xo!j^[!?ecfWdo,!

@[f[dZ_d]!ed!i[hl_Y[!Wh[W!WdZ!Wffb_YWj_ed!j^[!YecfWdosi!ijWdZWhZ!Yob_dZ[h!m_bb!X[![_j^[h!W!S_bied!
>e^WddWd!'S>(!Yob_dZ[h!eh!W!>[ijy*!\_]kh[![_]^j*!i[l[d!f_d!Yob_dZ[h,!

!

P^[!dkcX[h*!beYWj_ed*!WdZ!Yb[Wh!ef[d_d]!e\!Zeehi!h[gk_h[Z!m_bb!X[!if[Y_\_[Z!Xo!j^[!?ecfWdo,!!N[\[h!je!
B_]kh[i!/5!j^hek]^!27,!!=ZZ_j_edWb!Zeehi!\eh!f[hiedd[b!WYY[ii!cWo!X[!h[gk_h[Z!WdZ!i^Wbb!X[!W!c_d_ckc!
e\!5&+."!^_]^!n!1&+."!m_Z[,!
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BKN!PDA!H=PAOP!=QPDKNEVA@!RANOEKJ!LHA=OA!NABAN!PK!PDA!?KIL=JUsO!SA>OEPA!=P!^jjf8--mmm,dWj_edWb]h_Zki,Yec-[b[Yjh_YWbif[Y_\_YWj_edi,!

@eehi!i^Wbb!X[!^kd]!ed!1!^_d][i!f[h!Zeeh!'c_d_ckc(*!eh!1!^_d][i!f[h!b[W\!'c_d_ckc(!_\!W!ZekXb[!Zeeh*!
WdZ!i^Wbb!ef[d!ekj!\hec!j^[!lWkbj,!!@eehi!i^Wbb!\_j!Ybei[bo!_d!j^[!Zeeh!\hWc[!WdZ!X[!i[Ykh[!WdZ!
_ccelWXb[!m^[d!Ybei[Z,!!@eeh!i_bbi!i^Wbb!X[!beYWj[Z!4"!WXel[!j^[!lWkbj!\beeh,!

EZ[dj_\o_d]!i_]di!m_bb!X[!\khd_i^[Z!WdZ!_dijWbb[Z!Xo!j^[!?ecfWdo!ed!j^[!ekji_Z[!e\!Wbb!lWkbj!Zeehi!WdZ!
WZ`WY[dj!mWbbi,!

P^[!?kijec[h!i^Wbb!X[!h[ifedi_Xb[!\eh!_dj[hdWbbo!b_j![n_j!i_]di!Wi!h[gk_h[Z!Xo!beYWb!Wffb_YWXb[!YeZ[i,!

P^[!Zeehi!i^Wbb!^Wl[!j^[!iWc[!QH!Wffhel[Z!\_h[!hWj_d]!Wi!j^[!mWbb!_d!m^_Y^!j^[!Zeeh!_i!_dijWbb[Z,!

3.8.7 Ladders (Below-Grade Vaults) 
Beh!X[bem+]hWZ[!lWkbji*!bWZZ[hi!ckij!X[!f[hcWd[djbo!_dijWbb[Z,!!=bb!bWZZ[hi!_dijWbb[Z!\eh!j^[!fkhfei[!e\!
[dj[h_d]!W!jhWdi\ehc[h!lWkbj!i^Wbb!Yecfbo!m_j^!KOD=!/7.,05!\eh!tB_n[Z!HWZZ[hiu!WdZ!KOD=!1/02!\eh!
tOjW_hmWoi!WdZ!HWZZ[hiu!kdb[ii!j^[!if[Y_\_YWj_edi!ekjb_d[Z!_d!j^[!\ebbem_d]!i[Yj_ed!Wh[!ceh[!ijh_d][dj,!

/,! HWZZ[hi!Wh[!je!X[!YedijhkYj[Z!e\!W!ded+Yehhei_l[!cWj[h_Wb!eh!X[!jh[Wj[Z!je!h[i_ij!Yehhei_ed!'^ej+
Z_ff[Z!]WblWd_p[Z(,!!SeeZ!_i!kdWYY[fjWXb[!\eh!ki[!_d!lWkbji,!!P^[!bWZZ[h!i^Wbb!X[!YedijhkYj[Z!
[dj_h[bo!e\!j^[!iWc[!cWj[h_Wb9!j^_i!fh[l[dji![b[Yjheboj_Y!WYj_ed,!

0,! HWZZ[h!beWZ_d]!i^Wbb!X[!_d!WYYehZWdY[!m_j^!KOD=!1/02,!

1,! HWZZ[hi!_d!jhWdi\ehc[h!lWkbji!i^Wbb!^Wl[!i_Z[!hW_bi,!EdZ_l_ZkWb!hkd]!bWZZ[hi!Wh[!kdWYY[fjWXb[,!

2,! HWZZ[hi!i^Wbb!X[!Wd]b[Z!Wi!Z_YjWj[Z!Xo!KOD=!/7/.,05'[('/(!v!tfh[\[hh[Z!f_jY^u!Xkj!i^Wbb!dej!
[nY[[Z!Wd!63!Z[]h[[!Wd]b[,!!N[\[h!je!B_]kh[!2/!X[bem,!
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Figure 41 – OSHA Figure D-11 – Pitch of Fixed Ladders 

3,! Nkd]!ifWY_d]!WdZ!Z[i_]d!i^Wbb!Yecfbo!m_j^!KDO=!/7/.,05'X('/(,!!N[\[h!je!B_]kh[!20,!
Nkd]i!i^Wbb!X[!ifWY[Z!Wj!/0!_dY^[i,!!P^[!hkd]i!i^Wbb!X[!W!c_d_ckc!e\!{!_dY^[i!_d!Z_Wc[j[h,!!
Nkd]i!i^Wbb!X[!W!c_d_ckc!e\!/4!_dY^[i!_d!b[d]j^,!!P^[!Z_ijWdY[!X[jm[[d!j^[!Y[dj[hb_d[!e\!j^[!
hkd]i!je!j^[!d[Wh[ij!f[hcWd[dj!eX`[Yj!i^Wbb!X[!5!_dY^[i,!
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Figure 42 – OSHA Figure D-2 

4,! P^[!bWZZ[h!i^Wbb![nj[dZ!je!m_j^_d!/!_dY^!e\!j^[![djhWdY[!^WjY^mWo!_d!ehZ[h!je!fhel_Z[!iW\[!
ij[ff_d]!jhWdi_j_ed!je!j^[!bWZZ[h,!

5,! =d![nj[di_ed!Z[l_Y[!i^Wbb!X[!WjjWY^[Z!Wj!j^[!jef!eh!X[!_dj[]hWb!fWhj!e\!j^[!bWZZ[h!j^Wj!m_bb![nj[dZ!
W!c_d_ckc!e\!20u!WXel[!j^[!jef!hkd]!e\!j^[!bWZZ[h,!!P^[!Z[l_Y[!_i!je!X[!YedijhkYj[Z!e\!W!ded+
Yehhei_l[!eh!Yehhei_l[!h[i_ijWdj!cWj[h_Wb,!!=d![nWcfb[!e\!W!Z[l_Y[!j^Wj!WjjWY^[i!je!j^[!bWZZ[h!_i!
j^[!>_bYe!v!tbWZZ[hkfu!kd_j,!!N[\[h!je!B_]kh[!21,!
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Figure 43 – Ladder Extension  

3.8.8 Lighting and Convenience Outlets 
P^[!?kijec[h!i^Wbb!_dijWbb*!cW_djW_d*!WdZ!fhel_Z[![d[h]o!\eh!W!b_]^j_d]!ioij[c!WdZ!/0.!lebj!Zkfb[n!
Yedl[d_[dY[!ekjb[ji!_d!j^[!lWkbj,!!P^[!b_]^j_d]!ioij[c!WdZ!ekjb[ji!i^Wbb!X[!ikffb_[Z!\hec!Z[Z_YWj[Z!
XhWdY^!Y_hYk_ji!'1.!Wcf[h[i!c_d_ckc(!m^_Y^!i^Wbb!X[!Yb[Whbo!bWX[b[Z!Wi!tQj_b_jo!RWkbju!Wj!j^[!?kijec[hsi!
Z_ijh_Xkj_ed!fWd[b,!!HeYWj_edi!e\!bWcfi!WdZ!Yedl[d_[dY[!ekjb[ji!i^Wbb!X[!i^emd!ed!j^[!?kijec[hsi!lWkbj!
Z[i_]d!WdZ!i^Wbb!X[!h[l_[m[Z!Xo!j^[!?ecfWdo,!!=!im_jY^!i^Wbb!X[!cekdj[Z!ed!j^[!_di_Z[!mWbb!Wj![l[ho!
WYY[ii!fe_dj!ie!j^Wj!j^[!b_]^ji!cWo!X[!jkhd[Z!ed!eh!e\\!Wj!Wdo!fe_dj!e\![djho,!!=!h[Z!f_bej!bWcf!Yedd[Yj[Z!
ie!Wi!je!b_]^j!m^[d!lWkbj!b_]^j_d]!_i!ed!i^Wbb!X[!beYWj[Z!ekji_Z[!j^[!lWkbj!WdZ!i^Wbb!X[!l_i_Xb[!Wj!Wbb!
[djhWdY[!Zeehi,!!=bb![b[Yjh_YWb!m_h_d]!i^Wbb!X[!^eki[Z!_d!h_]_Z![b[Yjh_YWb!YedZk_j!eh![b[Yjh_YWb!c[jWb!jkX_d],!!
?el[hi!e\!YedZk_j!\_jj_d]i!i^Wbb!X[!]Wia[j[Z,!

H_]^j_d]!WdZ!fem[h!ioij[ci!_dijWbb[Z!_d!X[bem+]hWZ[!lWkbji!beYWj[Z!ekjZeehi!i^Wbb!ki[!cWj[h_Wbi!
ik_jWXb[!\eh!j^[![dl_hedc[dj,!

SWbb+cekdj[Z!\_njkh[i!Wh[!h[gk_h[Z!\eh!X[bem+]hWZ[!lWkbji*!WdZ!Wh[!fh[\[hh[Z!\eh!Wbb!ej^[h!beYWj_edi,!!
B_njkh[i!i^Wbb!X[![gk_ff[Z!m_j^!W!]beX[*!]kWhZ*!WdZ!W!ijWdZWhZ+XWi[!/0.!lebj!bWcf,!!?[_b_d]+cekdj[Z!
\_njkh[i!m_j^!W!ijWdZWhZ+XWi[!bWcf!Wh[!Wd!Wbj[hdWj_l[!\eh!Wh[Wi!h[cej[!\hec!b_l[!fWhji!_\!\_njkh[!^[_]^j!_i!
dej!ceh[!j^Wd!//s+.u!WdZ!j^[h[!_i!de!_dj[h\[h[dY[!m_j^!?ecfWdo![gk_fc[dj!eh!WYY[ii!^WjY^mWoi,!!
B_njkh[!^[_]^ji!_d![nY[ii!e\!//s+.u!cWo!X[!Wbbem[Z!\eh!Y[hjW_d!Wffb_YWj_edi*!Xkj!h[gk_h[!WZlWdY[!h[l_[m!
Xo!j^[!?ecfWdosi![d]_d[[h,!

Ed!j^[![l[dj!j^[!?kijec[hsi!\_njkh[i!Wh[!dej!ijWdZWhZ!XWi[!WdZ!Ze!dej!WYYecceZWj[!j^[!?ecfWdosi!
ijWdZWhZ!XkbXi*!j^[!?kijec[h!m_bb!X[!h[gk_h[Z!je!fhel_Z[!Wbb!h[fbWY[c[dj!XkbXi*!_dYbkZ_d]!W!ikffbo!e\!
ifWh[!XkbXi!Wj!j^[!j_c[!e\!_d_j_Wb!_dijWbbWj_ed,!!

H_]^j_d]!i^Wbb!X[!Z[i_]d[Z!\eh!W!c_d_ckc!e\!/.!\eej+YWdZb[!_bbkc_dWj_ed,!!B_njkh[i!ckij!X[!fhel_Z[Z!_d!
j^[!Wh[W!effei_j[![WY^!d[jmeha!fhej[Yjeh,!
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3.8.9 Ventilation 
3.8.9.1 Natural Ventilation 
!
JWjkhWb!l[dj_bWj_ed!i^Wbb!X[!ki[Z!edbo!m^[d!W!lWkbj!hee\!YWd!X[!kj_b_p[Z!je![n^Wkij!^[Wj,!!R[dj!ef[d_d]i!
_d!j^[!hee\!e\!W!X[bem+]hWZ[!ijhkYjkh[!YWd!Wbie!i[hl[!Wi![gk_fc[dj!WdZ!f[hiedd[b!WYY[ii!^WjY^mWoi,!!
Ed!j^_i!YWi[*!j^[!ef[d_d]i!i^Wbb!X[!_d!WYYehZWdY[!m_j^!j^[!?ecfWdosi!?edijhkYj_ed!OjWdZWhZi!WdZ!
IWj[h_Wb!OjWdZWhZi!\eh!fh[YWij!lWkbji!'fhel_Z[Z!kfed!h[gk[ij(,!!Kf[d_d]i!i^Wbb!^Wl[!d[j!\h[[!W_h!ifWY[!
Wi!\ebbemi8!

/.s!n!00s!'_di_Z[!Z_c[di_edi(!lWkbj!v!41!igkWh[!\[[j!e\!d[j!\h[[!W_h!ifWY[,!

P^[!?kijec[h!_i!h[ifedi_Xb[!\eh!_dikh_d]!j^[!Z[i_]d!c[[ji!Wbb!Wffb_YWXb[!beYWb!WdZ!ijWj[!Xk_bZ_d]!YeZ[!
WdZ!\_h[!fhej[Yj_ed!YeZ[i,!!P^[!l[dj_bWj_ed!Z[i_]d!i^Wbb!X[!ikXc_jj[Z!je!j^[!?ecfWdo!\eh!h[l_[m*!WdZ!j^[!
?kijec[h!i^Wbb!ikXc_j!l[dj_bWj_ed!YWbYkbWj_edi!\eh!j^[!?ecfWdosi!h[YehZi,!

!

3.8.9.2 Air Conditioning 
=_h!YedZ_j_ed_d]!e\!jhWdi\ehc[h!lWkbji!_i!f[hc_jj[Z,!!RWkbj!W_h!YedZ_j_ed_d]!ioij[c!i^Wbb!X[!i[fWhWj[!\hec!
j^[!Xk_bZ_d]!ioij[c!WdZ!i^Wbb!X[!_d!WYYehZWdY[!m_j^!ijWj[!WdZ!beYWb!YeZ[i,!

3.8.9.3 Forced Ventilation 
P^[!?kijec[h!m_bb*!Wj!^_i![nf[di[*!_dijWbb*!cW_djW_d*!WdZ!fhel_Z[![d[h]o!\eh!W!\ehY[Z!W_h*!
j^[hceijWj_YWbbo+Yedjhebb[Z!l[dj_bWj_ed!ioij[c!Z[i_]d[Z!je!cel[!ekji_Z[!W_h!j^hek]^!j^[!lWkbj,!

Anjh[c[!YWkj_ed!ckij!X[![n[hY_i[Z!_d!j^[!Z[i_]d*!hekj_d]*!WdZ!_dijWbbWj_ed!e\!\ehY[Z!l[dj_bWj_d]!ioij[ci,!
An^Wkij!ef[d_d]i!je!ekji_Z[!mWbbi!i^ekbZ!dej!X[!beYWj[Z!WZ`WY[dj!je!ej^[h!ef[d_d]i!j^Wj!i[hl[!eh!YekbZ!
i[hl[!Wi!W_h!_djWa[i,!!An^Wkij!ef[d_d]i!i^ekbZ!X[!beYWj[Z!Wi!\Wh!Wi!feii_Xb[!\hec!Zeehi*!m_dZemi*!\_h[!
[iYWf[i*!WdZ!YecXkij_Xb[!cWj[h_Wb*!WdZ!Wj!Wd!WZ[gkWj[![b[lWj_ed!WXel[!]hWZ[,!

@kYj!\WY_b_j_[i!i^ekbZ!dej!X[!hekj[Z!j^hek]^!Wh[Wi!m^[h[!ioij[c!b[Wai!'feii_Xbo!_d_j_Wj[Z!Xo![nfbei_ed(!
YekbZ!h[ikbj!_d!j^[![iYWf[!e\!fej[dj_Wbbo!jen_Y!]Wi[i!eh!h[i_Zk[!je!eYYkf_[Z!Wh[Wi,!!RWkbji!beYWj[Z!X[bem!
]hWZ[!ckij!^Wl[!\ehY[Z!_djWa[!WdZ!dWjkhWb![n^Wkij,!

EdjWa[!WdZ![n^Wkij!ef[d_d]i!i^Wbb!X[![gk_ff[Z!m_j^!hkijfhee\!c[jWb!bekl[hi!WdZ!/-0"!c[i^!hkijfhee\!
iYh[[di!m^[h[!j^[o!c[[j!j^[!ekji_Z[!W_h,!!P^[![n^Wkij!ZkYji!i^Wbb!X[!beYWj[Z!^_]^!_d!j^[!lWkbj!WdZ!j^[!
_djWa[!ZkYji!bem*!Xej^!ik_jWXbo!ifWY[Z!je!fhel_Z[!W_h!Y_hYkbWj_ed!WhekdZ!Wbb!jhWdi\ehc[hi,!!B_h[!ZWcf[hi*!
m^[d!h[gk_h[Z!Xo!beYWb!WdZ!ijWj[!Xk_bZ_d]!YeZ[!WdZ!\_h[!fhej[Yj_ed!YeZ[*!i^Wbb!X[!W!c_d_ckc!e\!
#/.!]Wk][!]WblWd_p[Z!ij[[b!YedijhkYj[Z!_d!WYYehZWdY[!m_j^!=JOE-QH!333!tOjWdZWhZ!\eh!B_h[!@Wcf[hi,u!!!
B_h[!ZWcf[h!\ki[!b_dai!i^Wbb!Wbbem!ZWcf[hi!je!\Wbb!eh!hejWj[!Ybei[Z!_d!j^[![l[dj!e\!\_h[*!WdZ!dej!Wi!W!h[ikbj!
e\![nY[ii_l[!jhWdi\ehc[h!j[cf[hWjkh[,!!Ed!WZZ_j_ed*!j^[!ZWcf[hi!i^Wbb!X[!WhhWd][Z!ie!j^Wj!ef[hWj_ed!e\!
j^[!Xbem[h!Ze[i!dej!^ebZ!j^[c!ef[d,!

R[dj_bWj_ed!YWfWY_jo!_i!je!X[!\khd_i^[Z!\eh!j^[!cWn_ckc!YWfWY_jo!e\!j^[!lWkbj*![l[d!j^ek]^!j^[!_d_j_Wb!
jhWdi\ehc[h!_dijWbbWj_ed!cWo!X[!b[ii!j^Wd!cWn_ckc!YWfWY_jo,!

R[dj_bWj_ed!Z[i_]d!i^Wbb!X[!XWi[Z!ed!j^[!\ebbem_d],!

"! D[Wj!Z_ii_fWj_ed!hWj[i!i^Wbb!X[!Wi!b_ij[Z!_d!PWXb[!49!

"! IWn_ckc!WcX_[dj!j[cf[hWjkh[!e\!j^[!lWkbj!i^Wbb!dej![nY[[Z!/.2zB!d[Wh!j^[!jhWdi\ehc[hi*!
WdZ!Wl[hW][!WcX_[dj!j[cf[hWjkh[!\eh!Wdo!02+^ekh!f[h_eZ!i^Wbb!dej![nY[[Z!64zB9!
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"! =d!WZ`kijWXb[!j^[hceijWj_Y!Yedjheb!i^Wbb!X[!fhel_Z[Z!\eh!WkjecWj_Y!ef[hWj_ed*!m_j^!W!cWdkWb!
ed-e\\!im_jY^,!!P^[!j^[hceijWj!i^Wbb!X[!i[j!je!ijWhj!j^[!\Wd!Wj!64zB!WdZ!ijef!Wj!6.zB*!Xkj!j^[!
cWn_ckc!j[cf[hWjkh[!b_c_ji!i^Wbb!dej!X[![nY[[Z[Z9!

"! Lem[h!ikffbo!je!j^[!Xbem[h!i^Wbb!X[!Yedd[Yj[Z!\hec!j^[!beWZ!i_Z[!e\!j^[!?kijec[hsi!c[j[h,!
P^[hceijWj_Y!Yedjhebi!WdZ!j^[!cWdkWb!ed-e\\!im_jY^!i^Wbb!X[!beYWj[Z!_di_Z[!j^[!lWkbj!d[Wh!j^[!
Zeeh,!!=!iW\[jo!im_jY^!i^Wbb!Wbie!X[!beYWj[Z!_di_Z[!j^[!lWkbj!_\!Wbbem[Z!Xo!beYWb!YeZ[,!!=bb!ej^[h!
l[dj_bWj_ed![gk_fc[dj!i^Wbb!X[!beYWj[Z![nj[hdWbbo,!

"! =d!WkZ_Xb[!WbWhc!i^Wbb!X[!_dijWbb[Z!Wj!W!beYWj_ed!dehcWbbo!Wjj[dZ[Z!Xo!?kijec[h!>k_bZ_d]!
IW_dj[dWdY[!L[hiedd[b!ikY^!j^Wj!_\!j^[!ioij[c!\W_bi!je!ef[hWj[!Wi!Z[i_]d[Z*!j^[!WbWhc!i^Wbb!
X[!WYjkWj[Z,!!P^[!?kijec[h!i^Wbb!fhecfjbo!cWa[!h[fW_hi!je!fh[l[dj!ZWcW][!je!j^[!
?ecfWdosi![gk_fc[dj,!

"! =bb!>[bem+]hWZ[!lWkbji!'Xk_bZ_d]!WdZ![nj[h_eh(!i^Wbb!^Wl[!\ehY[Z!_djWa[!WdZ!dWjkhWb![n^Wkij*!
je!fhel_Z[!fei_j_l[!fh[iikh[,!!!

P^[!l[dj_bWj_ed!Z[i_]d!i^Wbb!X[!ikXc_jj[Z!je!j^[!?ecfWdo!\eh!h[l_[m*!WdZ!j^[!?kijec[h!i^Wbb!ikXc_j!
l[dj_bWj_ed!YWbYkbWj_edi!\eh!j^[!?ecfWdosi!h[YehZi,!

Service Voltage Service Size Heat Dissipation Rate 
(BTU/min) 

0.6U-/0.!R! "!1...!=! /0..!

0.6U-/0.!R! 2...!=! /13.!

0.6U-/0.!R! 2../!=!+!4...!=! 02..!

0.6U-/0.!R! 4../!=!+!6...!=! 07..!

26.U-055!R! "!0...!=! /0..!

26.U-055!R! 0../!=!+!1...!=! /13.!

26.U-055!R! 2...!=! 02..!

26.U-055!R! 3...!=! 03..!

26.U-055!R! 4...!=! 14..!

26.U-055!R! 6...!=! 3...!

Table 5 – Required Vault Heat Dissipation 

3.8.10 Conduit and Equipment Foundations 
P^[!?kijec[h!m_bb*!Wj!^_i![nf[di[*!_dijWbb!W!YedZk_j!ioij[c!\hec!jme!\[[j!_di_Z[!j^[!fhef[hjo!b_d[!je!j^[!
lWkbj,!!L[d[jhWj_ed!e\!Wdo!Xk_bZ_d]!mWbbi!eh!\eej_d]i!_i!j^[!h[ifedi_X_b_jo!e\!j^[!?kijec[h,!!P^[!?ecfWdo!
m_bb!if[Y_\o!beYWj_edi!WdZ!i_p[i!e\!YedZk_ji!\eh!_dYec_d]!YWXb[i,!!=bb!YedZk_j!WdZ!\ekdZWj_edi!\eh!j^[!
kbj_cWj[!lWkbj!WhhWd][c[dj!ckij!X[!_dijWbb[Z!Wj!j^[!j_c[!e\!_d_j_Wb!lWkbj!YedijhkYj_ed,!!?edZk_j!i^Wbb!X[!
h_]_Z!]WblWd_p[Z!ij[[b!m^[h[!_j!f[d[jhWj[i!Xk_bZ_d]!mWbbi!eh!\eej_d]i*!WdZ!_d!ej^[h!beYWj_edi!i^Wbb!X[!h_]_Z!
]WblWd_p[Z!ij[[b!eh!YedYh[j[+[dYWi[Z!LR?,!!?edZk_j!i^Wbb!X[!_dijWbb[Z!m_j^!l[hj_YWb!X[dZi!^Wl_d]!W!
hWZ_ki!e\!dej!b[ii!j^Wd!14",!!P^[!?kijec[hsi!Z[i_]d!i^Wbb!X[!ikXc_jj[Z!je!j^[!?ecfWdo!\eh!h[l_[m,!

N[\[h!je!j^[!?ecfWdosi!AO>!537>!\eh!WZZ_j_edWb!YedZk_j!YedijhkYj_ed!h[gk_h[c[dji,!

3.8.11 Construction Inspection 
Edif[Yj_ed!Xo!j^[!?ecfWdo!_i!h[gk_h[Z!\eh!YedijhkYj_ed!e\!j^[!lWkbj!WdZ!Wbb!meha!f[hjW_d_d]!je!j^[!lWkbj,!!
=bb!]hekdZ!]h_Zi*!\ekdZWj_edi*!WdZ!h[bWj[Z!YedZk_j!ckij!X[!_dif[Yj[Z!Xo!W!h[fh[i[djWj_l[!e\!j^[!
?ecfWdo!X[\eh[!YedYh[j[!_i!fekh[Z,!!P^[!?kijec[h!_i!je!YedjWYj!W!h[fh[i[djWj_l[!e\!j^[!?ecfWdo!Wj!
b[Wij!jme!meha_d]!ZWoi!fh_eh!je!j^[!ijWhj!e\!YedijhkYj_ed!je!WhhWd][!\eh!W!fh[YedijhkYj_ed!c[[j_d],!!!

N[\[h!je!j^[!?ecfWdosi!AO>!537>!\eh!WZZ_j_edWb!YedijhkYj_ed!_dif[Yj_ed!h[gk_h[c[dji,!
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3.8.12 Fluid Volume and Liquid Curb (Building Vaults and Free-Standing Above-Grade Vaults) 
=d![\\[Yj_l[!b_gk_Z!YkhX!Wj!b[Wij!4"!^_]^!m_bb!X[!_dijWbb[Z!Wi!fWhj!e\!j^[!lWkbj!Z[i_]d9!Wbb!YedZk_ji!WdZ!\beeh!
WdZ!mWbb!f[d[jhWj_edi!m_bb!j[hc_dWj[!WXel[!j^Wj!b[l[b,!!@eeh!i_bbi!Wh[!WYY[fjWXb[!Wi!fWhj!e\!j^[!b_gk_Z!
YkhX,!

Rebkc[i!e\!\bk_Z!\eh!j^[!bWh][ij!jhWdi\ehc[hi!j^Wj!YekbZ!X[!_dijWbb[Z!_d!j^[!lWkbj!Wh[!fhel_Z[Z!_d!PWXb[!5,!

Service Voltage Primary Voltage Transformer kVA 
Fluid Volume per 

Transformer 
(gal) 

0.6U-/0.!R! Qf!je!/3!aR! Qf!je!/...! 2..!

0.6U-/0.!R! 01!aR! Qf!je!/...! 3..!

26.U-055!R! Qf!je!/3!aR! Qf!je!/3..! 3..!

26.U-055!R! Qf!je!/3!aR! 0...!%!03..! 43.!

26.U-055!R! 01!aR! Qf!je!03..! 43.!

26.U-055!R! 12,3!aR! Qf!je!03..! 5..!

Table 6 - Fluid Volume 

3.8.13 Audible Sound Levels 
O^ekbZ!j^[!?kijec[h!X[!YedY[hd[Z!WXekj!Wdo!feii_Xb[!kdZ[i_hWXb[!iekdZ!eh!l_XhWj_ed!jhWdic_ii_ed!je!
ej^[h!fehj_edi!e\!j^[!Xk_bZ_d]*!Wdo!iekdZfhee\_d]!_i!^_i!h[ifedi_X_b_jo,!!O^ekbZ!j^[!?kijec[h!Z[i_h[!je!
ikffehj!j^[!jhWdi\ehc[hi!ed!iekdZfhee\_d]!Z[l_Y[i*!Wdo!Z[l_Y[!i^ekbZ!X[!\WXh_YWj[Z!ie!Wi!dej!je!
[nY[[Z!0"!j^_Yad[ii!WdZ!ie!j^Wj!_j!m_bb!^ebZ!_ji!Z_c[di_edi!el[h!j_c[!]_l[d!j^[!m[_]^ji!_dlebl[Z!WdZ!
lWh_Wj_ed!_d!lWkbj!j[cf[hWjkh[,!

PhWdi\ehc[hi!Wh[!Z[i_]d[Z!ie!j^Wj!j^[!Wl[hW][!iekdZ!b[l[b!Ze[i!dej![nY[[Z!lWbk[i!if[Y_\_[Z!_d!j^[!
Ykhh[dj!_iik[!e\!EAAA-=JOE!?35,/0,2.*!OjWdZWhZ!N[gk_h[c[dji!\eh!O[YedZWho!J[jmeha!PhWdi\ehc[hi!+!
OkXmWo!WdZ!RWkbj!Pof[i!'H_gk_Z!Ecc[hi[Z(,!

3.9 FIRE SUPPRESSION SYSTEMS 
S^[h[!h[gk_h[Z!Xo!j^[!beYWb!WdZ!ijWj[!Xk_bZ_d]!YeZ[!WdZ!\_h[!fhej[Yj_ed!YeZ[*!j^[!?ecfWdo!m_bb!f[hc_j!W!
mWj[h!\_h[!ikffh[ii_ed!ioij[c!je!X[!_dijWbb[Z!_d!j^[!lWkbj!fhel_Z[Z!j^[!?kijec[h!_i!h[ifedi_Xb[!\eh!WdZ!
_dikh[i!j^[!\ebbem_d]!YedZ_j_edi!Wh[!c[j,!

3.9.1 Design and Installation 
3.9.1.1 P^[!ioij[c!ckij!jWa[!_dje!Yedi_Z[hWj_ed!j^[!beYWj_edi!e\!?ecfWdo![gk_fc[dj,!!P^[!ioij[c!
i^Wbb!X[!Z[i_]d[Z!WdZ!_dijWbb[Z!ie!j^Wj!j^[h[!_i!de!_dj[h\[h[dY[!_d!j^[!YedijhkYj_ed*!ef[hWj_ed*!eh!
cW_dj[dWdY[!e\!j^[!lWkbj!eh![gk_fc[dj!j^[h[_d,!!HeYWj_ed!e\!Wbb!f_f[i*!Z[j[Yjehi*!ifh_dab[h!^[WZi*!WdZ!
deppb[i!ckij!dej!_dj[h\[h[!m_j^!Wdo!e\!j^[!?ecfWdosi![b[Yjh_YWb![gk_fc[dj!eh!WYY[ii!j^[h[e\,!!P^[!
ioij[c!ckij!X[!Z[i_]d[Z!ie!j^Wj!_j!YWd!X[!cW_djW_d[Z!m_j^ekj!h[celWb*!h[beYWj_ed*!eh!Z[+[d[h]_p_d]!e\!
Wdo!?ecfWdo![gk_fc[dj,!

3.9.1.2 P^[!?kijec[hsi!fhefei[Z!Z[i_]d!\eh!Wdo!\_h[!fhej[Yj_ed!ioij[c!ckij!X[!ikXc_jj[Z!je!j^[!
?ecfWdo!\eh!h[l_[m,!!P^[!Z[i_]d!ckij!X[!h[l_[m[Z!WdZ!W]h[[Z!kfed!Xo!j^[!?ecfWdo!fh_eh!je!j^[!ijWhj!
e\!lWkbj!YedijhkYj_ed,!!Ed\ehcWj_ed!ckij!X[!i_j[+if[Y_\_Y!WdZ!fbWdi!ckij!X[!fhel_Z[Z!i^em_d]!beYWj_ed!e\!
Z[j[Yjehi!WdZ!ifh_dab[h!^[WZi!eh!deppb[i,!!=bb!fbWdi!ckij!X[!ZhWmd!je!iYWb[*!WdZ!j^[!?ecfWdosi!
[gk_fc[dj!ckij!X[!WYYkhWj[bo!beYWj[Z!ed!j^[!fbWdi,!!Ed\ehcWj_ed!ckij!_dYbkZ[!jof[!e\!ioij[c!WdZ!W!
Yecfb[j[!ij[f+Xo+ij[f!Z[iYh_fj_ed!e\!j^[!ioij[csi!i[gk[dY[!e\!ef[hWj_ed*!_dYbkZ_d]!c[Wdi!e\!\_h[!
Z[j[Yj_ed!WdZ!dkcX[h!e\!Z[l_Y[i!h[gk_h[Z!je!X[!_d!WbWhc!X[\eh[!j^[!ioij[c!WYjkWj[i,!

3.9.1.3 P^[!ikffh[ii_ed!ioij[c!i^Wbb!X[!W!ikf[hl_i[Z!ZekXb[+_dj[hbeYa!Yheii+ped[Z!fh[+WYj_ed!ioij[c,!!
=!fh[+Z_iY^Wh][!WbWhc!i^Wbb!X[!fhel_Z[Z!_di_Z[!j^[!lWkbj!je!_dZ_YWj[!j^Wj!mWj[h!^Wi![dj[h[Z!j^[!ioij[c,!
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3.9.1.4 P^[!ioij[c!i^Wbb!X[!Z[Z_YWj[Z!\eh!fhej[Yj_ed!_d!j^[!lWkbj!Wh[W!edbo!WdZ!f_f[i!i^Wbb!dej!\_bb!\eh!Wd!
[l[dj!_d!Wh[Wi!ej^[h!j^Wd!j^[!lWkbj,!

3.9.1.5 S^[h[!feii_Xb[!m^_b[!ij_bb!c[[j_d]!YeZ[!h[gk_h[c[dji*!j^[!ioij[c!i^Wbb!X[!Z[i_]d[Z!ie!j^Wj!
ifh_dab[h!Z_iY^Wh][!Ze[i!dej!h[WY^!j^[!i[YedZWho!Yebb[Yjeh!Xki!eh!Wdo!ej^[h!b_l[!kd_dikbWj[Z!fWhji,!!
HeYWj_ed!e\!?ecfWdo![gk_fc[dj!m_bb!X[!i^emd!ed!ZhWm_d]i!W\j[h!j^[!lWkbj![b[Yjh_YWb!Z[i_]d!_i!Yecfb[j[,!

3.9.1.6 OYWb[Z!WdZ!Z_c[di_ed[Z!ZhWm_d]i*!fh[fWh[Z!WdZ!i[Wb[Z!Xo!j^[!?kijec[hsi!Z[i_]d!fhe\[ii_edWb*!
i^Wbb!X[!fhel_Z[Z!i^em_d]!beYWj_ed!e\!ifh_dab[h!^[WZi!_d!j^[![b[Yjh_Y!lWkbj!WdZ!YWbYkbWj[Z!hWd][!e\!mWj[h!
Z_if[hi_ed!\hec!ifh_dab[h!^[WZi!h[bWj_l[!je!j^[!?ecfWdosi!i[YedZWho!Yebb[Yjeh!Xki,!!=bb![gk_fc[dj!i^Wbb!
X[!WYYkhWj[bo!beYWj[Z!ed!j^[!fbWdi,!

3.9.2 Construction 
3.9.2.1 =bb!YedijhkYj_ed!ckij!Yed\ehc!je!j^[!Z[i_]d!ZhWm_d]i!h[l_[m[Z!WdZ!W]h[[Z!je!Xo!j^[!?ecfWdo*!
WdZ!ckij!X[!_dif[Yj[Z!Xo!W!h[fh[i[djWj_l[!e\!j^[!?ecfWdo!Wi!_j!f[hjW_di!je!j^[!?ecfWdosi!lWkbj!
[gk_fc[dj!X[\eh[!j^[!ioij[c!_i!fbWY[Z!_d!i[hl_Y[,!!P^[!?ecfWdosi![d]_d[[h!ckij!h[l_[m!WdZ!W]h[[!je!
Wdo!fhefei[Z!Z[l_Wj_ed!\hec!fbWdi!Wbh[WZo!h[l_[m[Z!WdZ!W]h[[Z!je!Xo!j^[!?ecfWdo,!

3.9.3 Variances 
3.9.3.1 O^ekbZ!W!?eZ[!lWh_WdY[!X[!h[gk_h[Z!\eh!Wdo!h[Wied*!_j!_i!j^[!?kijec[hsi!h[ifedi_X_b_jo!je!eXjW_d!
ikY^!lWh_WdY[i!\hec!Wffhefh_Wj[!Wkj^eh_jo!^Wl_d]!`kh_iZ_Yj_ed!WdZ!fhel_Z[!mh_jj[d!dej_Y[!je!j^[!
?ecfWdo,!

3.9.4 Easement Language 
HWd]kW][!YedY[hd_d]!Wdo!\_h[!ikffh[ii_ed!ioij[c!m_bb!X[!_dYbkZ[Z!_d!j^[!?ecfWdosi!ijWdZWhZ!lWkbj!
[Wi[c[dj!W]h[[c[dj!'i[[!tRWkbj!AWi[c[dj!=]h[[c[dju!i[Yj_ed!_d!j^_i!ZeYkc[dj(!WdZ!m_bb!_dYbkZ[*!Xkj!
cWo!dej!d[Y[iiWh_bo!X[!b_c_j[Z!je*!j^[!\ebbem_d],!

"! P^[!?kijec[h!Wiikc[i!ieb[!h[ifedi_X_b_jo!\eh!fhef[h!ef[hWj_ed!e\!j^[!\_h[!ikffh[ii_ed!
ioij[c,!

"! P^[!?ecfWdo!Wiikc[i!de!b_WX_b_jo!\eh!Wdo!h[ikbj!eh!Yedi[gk[dY[i!e\!W!\_h[!ikffh[ii_ed!
ioij[c!j^Wj!^Wi!j^[!fej[dj_Wb!je!Wffbo!mWj[h!ed!Wd!e_b!eh!i_b_Yed[!_dikbWj_d]!\bk_Z!\_h[,!

P^[!?kijec[h!i^Wbb!_dZ[cd_\o!WdZ!^ebZ!j^[!?ecfWdo!^Whcb[ii!\eh!Wdo!ZWcW][i!h[ikbj_d]!\hec!
ef[hWj_ed*!c_ief[hWj_ed*!eh!_dWZl[hj[dj!ioij[c!Z_iY^Wh][!e\!W!\_h[!ikffh[ii_ed!ioij[c,!!O^ekbZ!j^[!
ioij[c!c_ief[hWj[!eh!Z_iY^Wh][!kdd[Y[iiWh_bo*!j^[!?kijec[h!m_bb!X[!h[ifedi_Xb[!\eh!ZWcW][!je!j^[!
?ecfWdosi![gk_fc[dj!WdZ!Wdo!Yeij!\eh!lWkbj!Yb[Wdkf*!Wi!m[bb!Wi!?ecfWdo!h[fh[i[djWj_l[!_d!
Wjj[dZWdY[!h[gk_h[Z!m^_b[!j^[!?kijec[h!_i!meha_d]!_d!j^[!lWkbj,

3.10 ELECTRICAL 

3.10.1 Grounding 
P^[!\ebbem_d]!]hekdZ_d]!Yh_j[h_W!Wh[!\eh!j^[!ieb[!fkhfei[!e\!]hekdZ_d]!?ecfWdo+emd[Z![gk_fc[dj!_d!
j^[!lWkbj,!

P^[!?kijec[h!i^Wbb!fhel_Z[!W!]WblWd_p[Z!ij[[b!YedZk_j!m_j^!jme!'0(!3..!aYc_b!Yeff[h!4..!lebj!_dikbWj[Z!
YedZkYjehi!j^[h[_d!\hec!j^[!lWkbj!je!j^[!ijh[[j!i_Z[!e\!j^[!Xk_bZ_d]!mWj[h!c[j[h!\eh!ki[!Xo!j^[!?ecfWdo,!!
P^[!YedZkYjehi!Wh[!je!WjjWY^!je!j^[!mWj[h!i[hl_Y[!f_f[!Wj!j^[!ijh[[j!i_Z[!e\!j^[!mWj[h!c[j[h!WdZ!^Wl[!
tjW_biu!_d!j^[!lWkbj!e\!ik\\_Y_[dj!b[d]j^!je!Wbbem![Wio!kdifb_Y[Z!WjjWY^c[dj!je!j^[!lWkbj!]hekdZ!Xki,!!
S^[h[!j^[!mWj[h!ikffbo!_i!ded+c[jWbb_Y!eh!dej!WYY[ii_Xb[*![nej^[hc_Y!XedZ_d]!je!Xk_bZ_d]!ij[[b!_i!
WYY[fjWXb[!f[h!Wffb_YWXb[!ijWj[!WdZ!beYWb!YeZ[i,!

=ZZ_j_edWbbo*!\eh!X[bem+]hWZ[!eh!\h[[ijWdZ_d]!lWkbji*!f_]jW_bi!i^Wbb!X[!jWa[d!\hec!j^[!ijhkYjkh[si!
h[_d\ehY_d]!ij[[b!Wi!i^emd!_d!B_]kh[!22,!
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! !
Jej[!/!v!I_d_cWbbo!jme!2-.!jW_bi!XedZ[Z!je!lWkbj!h[XWh!Wh[!h[gk_h[Z,!!=ZZ_j_edWb!2-.!jW_bi!cWo!X[!h[gk_h[Z!\eh!lWkbji!
j^Wj!Wh[!YWij!m_j^!i[fWhWj[!\beeh!i[Yj_edi,!!ChekdZ!XedZ_d]!i^Wbb!Yedd[Yj!\beeh!WdZ!Wbb!mWbb!i[Yj_edi,!!Afeno!YeWj[Z!
h[XWh!_i!dej!Wbbem[Z,!

Figure 44 – Vault Grounding Loop  
P^[!?kijec[h!i^Wbb!ik_jWXbo!]hekdZ!_dYec_d]!YedZk_ji!WdZ!l[dj_bWj_d]!WdZ!Yedl[d_[dY[!ekjb[j!ioij[ci!
Wi!h[gk_h[Z!Xo!Wffb_YWXb[!YeZ[i,!

3.10.2 Interrupting 
P^[!YWbYkbWj[Z!cWn_ckc!iocc[jh_YWb!j^h[[!f^Wi[!i^ehj+Y_hYk_j!Ykhh[dj!WlW_bWXb[!Wj!j^[!?kijec[hsi!
fe_dj!e\!WjjWY^c[dj!je!j^[!?ecfWdosi![gk_fc[dj!_d!j^[!fhefei[Z!lWkbj!\eh!W!p[he!_cf[ZWdY[!\Wkbj!m_bb!
X[!Wi!\ebbemi8

"! Beh!0.6U-/0.!R!d[jmeha!i[hl_Y[i!m_j^!Ykijec[h!emd[Z!lWkbji!_dj[hYedd[Yj[Z!m_j^!j^[!
C[d[hWb!J[jmeha!+!Wi!fhel_Z[Z!Xo!j^[!?ecfWdosi!Ad]_d[[h,!!IWn_ckc!WlW_bWXb[!YWbYkbWj[Z!
i^ehj+Y_hYk_j!Ykhh[dj!m_bb!dej![nY[[Z!0..*...!Wcf[h[i,!

"! Beh!0.6U-/0.!R!eh!26.U-055!R!ifej!d[jmeha!i[hl_Y[!+!i[[!PWXb[!6!
!

Spot Network 
Service Voltage 

Spot Network 
Maximum Service 

Capability 
Maximum Available Short Circuit Current 

(calculated symmetrical amperes)* 

0.6U-/0.!R! "!1...!=! /0.*...!

0.6U-/0.!R! 2...!=! /13*...!

0.6U-/0.!R! 4...!=! /6.*...!

0.6U-/0.!R! 6...!=! 02.*...!

26.U-055!R! !"!0...!=! /..*...!

26.U-055!R! 2...!=! /.2*...!

26.U-055!R! 4...!=! //0*...!

26.U-055!R! 6...!=! /64*...!

)?WbYkbWj[Z!Wj!j^[!Ykijec[h!Yedd[Yj_ed!m_j^!?ecfWdo!emd[Z![gk_fc[dj!'N[\[h!je!@_l_i_ed!
e\!N[ifedi_X_b_j_[i!i[Yj_ed(!

Table 7 - Spot Network Service - Available Short Circuit Current 
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3.10.3 Secondary Conductors and Construction 
P^[!?kijec[h!_i!h[ifedi_Xb[!\eh!_dijWbb_d]!i[YedZWho!i[hl_Y[!YedZkYjeh!WdZ!YedZk_j!_dje!j^[!lWkbj*!WdZ!
\eh!fhel_Z_d]!W!c[j^eZ!e\!WjjWY^c[dj!je!j^[!?ecfWdosi![gk_fc[dj!_d!j^[!lWkbj,!!N[l_[m!Xo!j^[!
?ecfWdo!m_bb!X[!h[gk_h[Z!_d!WZlWdY[,!!Le_dj!e\!Yedd[Yj_ed!m_bb!X[!Wj!j^[!?ecfWdosi![gk_fc[dj,!!
=jjWY^c[dj!m_bb!X[!Xo!?ecfWdo!f[hiedd[b,!

O[YedZWho!YedZkYjehi!i^Wbb!X[!TDDS!jof[*!ie\j!ZhWmd!Yeff[h,!!P^[!?kijec[h!i^Wbb!fhel_Z[!j^[!

h[gk_h[Z!Yedd[Yjehi,!!P[hc_dWb!bk]i!i^Wbb!X[!Yecfh[ii_ed+jof[!j_dd[Z!Yeff[h*!bed]!XWhh[b*!m_j^!W!jme+
^eb[!fWZ!^Wl_d]!ijWdZWhZ!JAI=!Zh_bb_d]i!'jme!^eb[i!i_p[Z!\eh!/-0"!Xebji*!ifWY[Z!/+1-2"!ed!Y[dj[h(,!!
IWn_ckc!bk]!m_Zj^!i^Wbb!X[!0",!!?edd[Yjehi*!Xebji*!dkji*!\bWj!mWi^[hi!WdZ!beYa!mWi^[hi!m_bb!X[!ikffb_[Z!
Xo!j^[!?kijec[h,!!Le_dj!e\!Yedd[Yj_ed!m_bb!X[!Wj!j^[!?ecfWdosi![gk_fc[dj,!

P^[!fhefei[Z!beYWj_ed!e\!j^[!?kijec[hsi!i[YedZWho!YedZk_ji!ckij!X[!h[l_[m[Z!Xo!j^[!?ecfWdo!_d!
WZlWdY[!e\!YedijhkYj_ed,!!?edZk_ji!ckij!X[!beYWj[Z!ikY^!j^Wj!WZ[gkWj[!l[hj_YWb!WdZ!^eh_pedjWb!
Yb[WhWdY[!je!j^[!?ecfWdosi![gk_fc[dj!_i!cW_djW_d[Z*!YedZk_ji!m_bb!dej!fh[i[dj!Wd!eXijhkYj_ed!je!
cel[c[dj!_d!j^[!lWkbj*!WdZ!WZ[gkWj[!meha_d]!ifWY[!_i!cW_djW_d[Z,!

3.10.3.1 Secondary Collector Bus – 208Y/120 volt Interconnected with the General Network 
P^[!?ecfWdo!m_bb!_dijWbb*!emd*!WdZ!cW_djW_d!j^[!i[YedZWho!Yebb[Yjeh!Xki,!

3.10.3.2 Secondary Collector Bus – Spot Network 
P^[!?kijec[h!m_bb!Z[i_]d*!YedijhkYj*!_dijWbb*!emd*!WdZ!cW_djW_d!j^[!i[YedZWho!Yebb[Yjeh!Xki,!!P^[!Xki!
i^Wbb!X[!beYWj[Z!ekji_Z[!j^[!lWkbj,!

P^[!YecX_d[Z!ijh[d]j^!e\!j^[!YedZkYjehi!WdZ!_dikbWj_d]!cWj[h_Wb!je][j^[h!m_j^!j^[!ikffehj_d]!c[cX[hi!
i^Wbb!X[!YWfWXb[!e\!m_j^ijWdZ_d]!j^[!\ehY[i![n[hj[Z!Xo!W!j^h[[!f^Wi[!\Wkbj!e\!j^[!cW]d_jkZ[!if[Y_\_[Z!Xo!
j^[!?ecfWdo,!

J[kjhWb!Xki!YedZkYjeh!WcfWY_jo!i^Wbb!X[![gkWb!je!j^[!f^Wi[!YedZkYjeh!WcfWY_jo,!

3.10.4 Protective Device Coordination 
Ej!_i![ii[dj_Wb!j^Wj!j^[!?kijec[hsi!cW_d!im_jY^!eh!\ki[!YeehZ_dWj[!m_j^!j^[!?ecfWdosi!fhej[Yj_l[!
Z[l_Y[i,!!Qfed!h[gk[ij*!j^[!?ecfWdo!m_bb!fhel_Z[!j^[!?kijec[h!m_j^!j_c[+Ykhh[dj!Y^WhWYj[h_ij_Yi!m_j^!
m^_Y^!j^[_h!cW_d!im_jY^!ckij!YeehZ_dWj[,!

3.10.5 Ground Fault Protection System - 480Y/277 volt Network Service 
Ed!ehZ[h!je!fhel_Z[!]hekdZ!\Wkbj!fhej[Yj_ed!ed!j^[!tb_d[!i_Z[u!e\!j^[!?kijec[hsi!]hekdZ!\Wkbj!i[diehi!'_,[,!
cW_d!i[hl_Y[!Z_iYedd[Yj_d]!Z[l_Y[i(*!j^[!?ecfWdo!h[gk_h[i!j^[!_dijWbbWj_ed!e\!W!iY^[c[!j^Wj!m_bb!jh_f!Wbb!
e\!j^[!?ecfWdo+emd[Z!J[jmeha!PhWdi\ehc[hsi!tHem+i_Z[u!d[jmeha!fhej[Yjehi!\eh!Wd!WhY_d]!]hekdZ!\Wkbj!
X[jm[[d!j^[!?ecfWdo+emd[Z!J[jmeha!PhWdi\ehc[hi!WdZ!j^[!?kijec[h+emd[Z!cW_d!i[hl_Y[!
Z_iYedd[Yj_d]!Z[l_Y[i,!

P^[!?kijec[h!i^Wbb!\khd_i^*!Z[i_]d*!_dijWbb*!emd*!WdZ!cW_djW_d!W!]hekdZ!\Wkbj!fhej[Yj_ed!iY^[c[!ed!j^[!
tb_d[!i_Z[u!e\!j^[!?kijec[hsi!]hekdZ!\Wkbj!i[diehi!'_,[,!cW_d!i[hl_Y[!Z_iYedd[Yj_d]!Z[l_Y[i(![nY[fj!j^Wj!
j^[!?ecfWdo!m_bb!f[h\ehc!Wbb!meha!m_j^_d!j^[!cWd^eb[i!WdZ!lWkbji!_dYbkZ_d]!_dijWbbWj_ed!e\!j^[!
?kijec[hsi!Ykhh[dj!jhWdi\ehc[h*!m^[h[!h[gk_h[Z*!_d![WY^!e\!j^[!d[jmeha!jhWdi\ehc[h!XedZ!Yedd[Yj_edi,!

P^[!?kijec[h*!_d!\khd_i^_d]!j^_i!fhej[Yj_ed*!Wiikc[i!j^[!ieb[!h_ia!WdZ!h[ifedi_X_b_jo!\eh!ZWcW][!je!^_i!
emd![gk_fc[dj!Wi!mekbZ!X[!j^[!YWi[!_\!^[!ikffb_[Z!^_i!emd!d[jmeha!fhej[Yjehi,!!!

P^[!?kijec[h!i^Wbb!h[_cXkhi[!j^[!?ecfWdo!\eh!Wbb!Yeiji!_dYkhh[Z!Xo!j^[!?ecfWdo!_d!j^[!_dijWbbWj_ed!e\!
j^[!ChekdZ!BWkbj!Lhej[Yj_ed!iY^[c[,!
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P^[!?kijec[h!i^Wbb!fhel_Z[!W!ChekdZ!BWkbj!OjkZo!\eh!j^[!?ecfWdosi!h[l_[m!_dYbkZ_d]!ZhWm_d]i!WdZ!
fhefei[Z!i[jj_d]i,!!@hWm_d]i!i^Wbb!X[!ikXc_jj[Z!\eh!h[l_[m!Xo!j^[!?ecfWdo!_d!WZlWdY[!e\!ehZ[h_d]!
cWj[h_Wbi,!

P^[!iY^[c[!i^Wbb!X[!ikX`[Yj!je!j^[!\ebbem_d]!h[gk_h[c[dji!'Wbie!h[\[h!je!B_]kh[i!35*!36!WdZ!37!_d!j^[!
=ff[dZ_n!\eh!h[\[h[dY[(8!

ChekdZ!BWkbj!N[bWo!'CBN(!%!HeYaekj!N[bWo!'HKN(!N[gk_h[c[dji8!

"! P^[!CBN!i^Wbb!^Wl[!W!f_Ya+kf!hWd][!e\!/..!v!/0..!=cf[h[i,!

"! P^[!CBN!i^Wbb!jh_f!W!beYa+ekj!h[bWo!'CA!IeZ[b!DA=!eh![gk_lWb[dj(,!!P^[!HKN!i^Wbb!X[!tDWdZu!
h[i[j!ijob[,!

"! S^[d!feii_Xb[!j^[!CBN!WdZ!HKN!i^Wbb!X[!ikffb_[Z!\hec!W!/0.!lebj!kj_b_jo!fem[h!iekhY[,!!E\!W!
/0.!lebj!kj_b_jo!fem[h!iekhY[!_i!dej!h[WZ_bo!WlW_bWXb[*!j^[!Ykijec[h!i^Wbb!fhel_Z[!/0.!lebj!
fem[h!\hec!j^[!iekhY[!i_Z[!e\!j^[!cW_d!Z_iYedd[Yj,!

Current Transformer Requirements:!
"! P^[!fe_dji!Wj!m^_Y^!j^[!d[kjhWb!_i!]hekdZ[Z!WdZ!j^[!Ykhh[dj!jhWdi\ehc[h!beYWj_edi!i^ekbZ!X[!

Y^ei[d!ie!j^Wj!kdXWbWdY[Z!beWZ!Ykhh[dji!WdZ!p[he!i[gk[dY[!^Whced_Yi!Zk[!je!f^Wi[+je+
d[kjhWb!beWZi!Wh[!dej!i[[d!Xo!j^[!]hekdZ!h[bWoi,!

"! P^[!Ykijec[h!_i!h[ifedi_Xb[!\eh!i[b[Yj_d]!Ykhh[dj!jhWdi\ehc[hi!j^Wj!m_bb!\_j!fhef[hbo!WhekdZ!
j^[!?ecfWdosi!d[kjhWb!je!]hekdZ!XedZ!YedZkYjeh'i(,!!J[kjhWb!je!]hekdZ!XedZ!YedZkYjehi!m_bb!
X[![_j^[h!h[YjWd]kbWh!XWh!eh!ckbj_fb[!_dikbWj[Z!YedZkYjehi,!

=!3..!mWjj!beWZ!m_j^!W!fki^!Xkjjed!cec[djWho!cWa[!im_jY^!_d!i[h_[i!i^Wbb!X[!Yedd[Yj[Z!je!j^[!b_d[!i_Z[!
e\!j^[!?kijec[hsi!cW_d!Z_iYedd[Yj!Z[l_Y[!j^hek]^!W!\ki[!'W!ijh_f!^[Wj[h!_i!WYY[fjWXb[(,!!Ej!i^Wbb!X[!
Yedd[Yj[Z!_d!j^[!Y_hYk_j!L^Wi[!=!je!]hekdZ*!Xkj!^Wl[!j^[!WX_b_jo!je!X[!h[Yedd[Yj[Z!je![_j^[h!e\!j^[!ej^[h!
f^Wi[i,!!P^_i!m_bb!\WY_b_jWj[!h[ijehWj_ed!e\!i[hl_Y[!Xo!j^[!?ecfWdo!i^ekbZ!j^[!]hekdZ!\Wkbj!fhej[Yj_ed!
ioij[c!ef[hWj[,!

EdijWbbWj_ed8!

"! P^[!?ecfWdo!m_bb!f[h\ehc!Wbb!meha!m_j^_d!j^[!cWd^eb[i!WdZ!lWkbj!_dYbkZ_d]!_dijWbbWj_ed!e\!j^[!
?kijec[hsi!Ykhh[dj!jhWdi\ehc[h'i(,!

P[ij_d]!N[gk_h[c[dji8!

"! P^[!ioij[c!i^Wbb!fhel_Z[!j^[!YWfWX_b_jo!je!j[ij!m_j^!WdZ!m_j^ekj!_dj[hhkfj_ed!e\!i[hl_Y[,!

"! =bb!_dijWbb[Z!Ykhh[dj!jhWdi\ehc[hi!i^Wbb!X[!h[WZ_bo!WYY[ii_Xb[!Xo!JWj_edWb!Ch_Z!\eh!j^[!fkhfei[!
e\!j[ij_d],!

"! Qfed!Yecfb[j_ed!e\!W!d[m!eh!h[l_i[Z!26.R!ifej!d[jmeha!_dijWbbWj_ed*!JWj_edWb!Ch_Z!m_bb!i[j!
WdZ!j[ij!j^[!ioij[c,!!

3.10.6 Arc Flash Mitigation - 480Y/277 volt Network Service 
Pe!fhel_Z[!WhY!\bWi^!c_j_]Wj_ed!m_j^_d!j^[!lWkbj!WdZ!ed!j^[!b_d[!i_Z[!e\!j^[!?kijec[hsi!cW_d!
Z_iYedd[Yj_d]!Z[l_Y[!ed!26.U-055!lebj!d[jmeha!i[hl_Y[i*!j^[!?ecfWdo!m_bb!if[Y_\o!Z[l_Y[i!je!X[!
_dijWbb[Z*!emd[Z*!WdZ!cW_djW_d[Z!Xo!j^[!Ykijec[h,!

3.10.7 Fire Pump Service 
=!i[fWhWj[!i[hl_Y[!tW^[WZ!e\!j^[!cW_du!\eh!\_h[!fkcfi!WdZ-eh![c[h][dYo!b_]^ji*!_\!h[gk_h[Z!Xo!j^[!beYWb!
WdZ!ijWj[!Xk_bZ_d]!YeZ[!WdZ!\_h[!fhej[Yj_ed!YeZ[*!m_bb!X[!f[hc_jj[Z,!!OkY^!W!i[hl_Y[!m_bb!X[!i[fWhWj[bo!
c[j[h[Z!WdZ!X_bb[Z,!!P^[!?kijec[h!ckij!dej_\o!j^[!?ecfWdo!_\!ikY^!W!i[hl_Y[!_i!h[gk_h[Z!ie!j^Wj!_j!YWd!
X[!_dYehfehWj[Z!_dje!j^[!?ecfWdosi!lWkbj![b[Yjh_YWb!Z[i_]d,!
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3.11 VAULT MAINTENANCE 
O^ekbZ!j^[!lWkbj!eh!Wdo!?kijec[h+emd[Z!ioij[ci!WiieY_Wj[Z!m_j^!j^[!lWkbj!h[gk_h[!cW_dj[dWdY[!eh!
h[fW_h*!_j!m_bb!X[!Xhek]^j!je!j^[!Wjj[dj_ed!e\!j^[!?kijec[h!m^e!i^Wbb!fhecfjbo!cWa[!h[fW_hi!m_j^!W!
?ecfWdo!h[fh[i[djWj_l[!_d!Wjj[dZWdY[,!

3.11.1 Qualified Personnel 
O^ekbZ!h[fW_hi!je!eh!_dif[Yj_ed!e\!?kijec[h+emd[Z![gk_fc[dj!h[gk_h[!j^[!?kijec[hsi!h[fh[i[djWj_l[!je!
[dj[h!j^[!lWkbj*!_j!_i!j^[!?kijec[hsi!h[ifedi_X_b_jo!je!fhel_Z[!f[hiedd[b!gkWb_\_[Z!je!f[h\ehc!j^[!h[gk_h[Z!
cW_dj[dWdY[*!WdZ!gkWb_\_[Z!WdZ!fhef[hbo![gk_ff[Z!je![dj[h!j^[!lWkbj!ifWY[!_d!WYYehZWdY[!m_j^!
Wffb_YWXb[!h[]kbWj_edi*!_dYbkZ_d]!KOD=!h[]kbWj_edi!\eh![dYbei[Z!ifWY[![djho,!

3.11.2 Customer Access to Company-Controlled Spaces within Customer-Owned Facilities 
P^[!?ecfWdo&i!Yedjheb!e\![b[Yjh_Y!ifWY[i!_d!?kijec[h+emd[Z![b[Yjh_Y!\WY_b_j_[i!_i!\eh!j^[!ieb[!fkhfei[!e\!
fhej[Yj_d]!j^[!_dj[]h_jo!e\!j^[!?ecfWdo&i![d[h]o!ikffbo!WdZ!i[Ykh_jo!e\!j^[!kj_b_jo!c[j[h_d]![gk_fc[dj,!!
=do!Yeiji!i^Wbb!X[!Z[j[hc_d[Z!Xo!j^[!?ecfWdo&i!\_b[Z!jWh_\\,!!Ed!j^[i[!h[gk_h[c[dji*!"?kijec[h"!h[\[hi!
je!j^[!?kijec[h!eh!j^[_h!W][dj,!!QdZ[h!j^_i!WdZ!Wbb!ej^[h!feb_Y_[i*!_j!_i![nf[Yj[Z!WdZ!_j!_i!j^[!?kijec[h&i!
h[ifedi_X_b_jo!je!fhel_Z[!W!gkWb_\_[Z!f[hied!Wi!Z[\_d[Z!_d!j^[!JWj_edWb!Ab[Yjh_YWb!?eZ[!WdZ!Wdo!ej^[h!
Wffb_YWXb[!YeZ[i,!

/,! P^[!?ecfWdo!YWd!fhel_Z[!_iebWj_ed!WdZ!jW]]_d]!'WdZ!]hekdZ_d]!kfed!Ykijec[h!h[gk[ij(*!_\!
h[gk[ij[Z*!Wj!j^[!?ecfWdosi!fh_cWho!_iebWj_ed!fe_dj!ed!j^[!ikffbo!b_d[!W^[WZ!e\!j^[!?kijec[h&i!
i[hl_Y[![gk_fc[dj,!!Dem[l[h*!j^[!?kijec[h!_i!ieb[bo!h[ifedi_Xb[!\eh!j^[!fhej[Yj_ed!e\!f[hiedd[b!
m^e!meha!ed!j^[_h!Z[+[d[h]_p[Z![gk_fc[dj,!

0,! S^[d!j^[!?kijec[h!Ze[i!dej!h[gk_h[!_iebWj_ed!WdZ!jW]]_d]!ed!j^[!ikffbo!b_d[!WdZ!d[[Zi!WYY[ii!
je!?ecfWdo+Yedjhebb[Z![b[Yjh_YWb!ifWY[i!\eh!j^[_h!cW_dj[dWdY[!fkhfei[i*!j^[!?ecfWdo!_d!_ji!
ieb[!`kZ]c[dj!cWo!Z[j[hc_d[!j^[!WX_b_jo!je!]hWdj!WYY[ii!je!j^[!?kijec[h!\eh!j^[!ZkhWj_ed!
[ijWXb_i^[Z!Xo!j^[!?ecfWdo,!!S^[d!]hWdj[Z*!j^[!?ecfWdo!m_bb!m_jd[ii!j^[!?kijec[h&i!
fbWY[c[dj!e\!j^[_h!beYa!_cc[Z_Wj[bo!W\j[h!j^[!h[celWb!e\!j^[!?ecfWdo&i!beYa,!!Qfed!dej_\_YWj_ed!
Xo!j^[!?kijec[h!j^Wj!j^[_h!meha!_i!Yecfb[j[*!j^[!?kijec[h!i^Wbb!h[b_dgk_i^!WYY[ii!XWYa!je!j^[!
?ecfWdo!WdZ!j^[!?ecfWdo&i!beYa!i^Wbb!X[!fbWY[Z!_cc[Z_Wj[bo!kfed!j^[!h[celWb!e\!j^[!
?kijec[h&i!beYa,!!Ed![WY^!YWi[!j^[!jhWdi\[h!i^Wbb!eYYkh!_d!j^[!fh[i[dY[!e\!Xej^!fWhj_[i,!!P^[!
?ecfWdo!m_bb!Y^[Ya!_ji![b[Yjh_YWb![gk_fc[dj!\eh!Wdo!i_]di!e\!jWcf[h_d],!

Ed!j^[![l[dj!j^Wj!j^[!h[gk_h[Z!WYY[ii!_i!e\!i^ehj!ZkhWj_ed!WdZ!j^[!?ecfWdo&i!h[fh[i[djWj_l[!h[cW_di!ed!
i_j[!je!Wle_Z!W!i[YedZ!jh_f*!_j!_i!kdZ[hijeeZ!j^[o!Wh[!Ze_d]!ie!m_j^ekj!Wdo!ikf[hl_ieho!eh!el[hi_]^j!
YWfWY_jo!h[bWj_l[!je!j^[!?kijec[h,!
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3.12 APPENDICES 

Figure 17 – Building & Free-Standing Vault Standard Arrangements, 2 – 1000 kVA, 15 kV 

Figure 18 – Building & Free-Standing Vault Standard Arrangements, 3 – 1000 kVA, 15 kV 
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Figure 19 – Building & Free-Standing Vault Standard Arrangements, 4 – 1000 kVA, 15 kV 

Figure 20 – Building & Free-Standing Vault Standard Arrangements, 2 – 1500 kVA, 15 kV 
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Figure 21 – Building & Free-Standing Vault Standard Arrangements, 3 – 1500 kVA, 15 kV 

Figure 22 – Building & Free-Standing Vault Standard Arrangements, 4 – 1500 kVA, 15 kV 
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Figure 23 – Building & Free-Standing Vault Standard Arrangements, 2 – 2000 kVA, 15 kV 

Figure 24 – Building & Free-Standing Vault Standard Arrangements, 3 – 2000 kVA, 15 kV 
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Figure 25 – Building & Free-Standing Vault Standard Arrangements, 4 – 2000 kVA, 15 kV 

Figure 26 – Building & Free-Standing Vault Standard Arrangements, 2 – 2500 kVA, 15 kV 
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Figure 27 – Building & Free-Standing Vault Standard Arrangements, 3 – 2500 kVA, 15 kV 

Figure 28 – Building & Free-Standing Vault Standard Arrangements, 4 – 2500 kVA, 15 kV 
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Figure 29 – Building & Free-Standing Vault Standard Arrangements, 2 – 1000 kVA, 23 kV 

Figure 30 – Building & Free-Standing Vault Standard Arrangements, 3 – 1000 kVA, 23 kV 
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Figure 31 – Building & Free-Standing Vault Standard Arrangements, 4 – 1000 kVA, 23 kV 

Figure 32 – Building & Free-Standing Vault Standard Arrangements, 2 – 1500 kVA, 23 kV 
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Figure 33 – Building & Free-Standing Vault Standard Arrangements, 3 – 1500 kVA, 23 kV 

Figure 34 – Building & Free-Standing Vault Standard Arrangements, 4 – 1500 kVA, 23 kV 
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Figure 35 – Building & Free-Standing Vault Standard Arrangements, 2 – 2000 kVA, 23 kV 

Figure 36 – Building & Free-Standing Vault Standard Arrangements, 3 – 2000 kVA, 23 kV 
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Figure 37 – Building & Free-Standing Vault Standard Arrangements, 4 – 2000 kVA, 23 kV 

Figure 38 – Building & Free-Standing Vault Standard Arrangements, 2 – 2500 kVA, 23 kV 
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Figure 39 – Building & Free-Standing Vault Standard Arrangements, 3 – 2500 kVA, 23 kV 

Figure 40 – Building & Free-Standing Vault Standard Arrangements, 4 – 2500 kVA, 23 kV 
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Figure 41 – Building & Free-Standing Vault Standard Arrangements, 2 – 1500 kVA, 34.5 kV 

Figure 42 – Building & Free-Standing Vault Standard Arrangements, 3 – 1500 kVA, 34.5 kV 
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Figure 43 – Building & Free-Standing Vault Standard Arrangements, 4 – 1500 kVA, 34.5 kV 

Figure 44 – Building & Free-Standing Vault Standard Arrangements, 2 – 2000 kVA, 34.5 kV 
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Figure 45 – Building & Free-Standing Vault Standard Arrangements, 3 – 2000 kVA, 34.5 kV 

Figure 46 – Building & Free-Standing Vault Standard Arrangements, 4 – 2000 kVA, 34.5 kV 
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Figure 47 – Building & Free-Standing Vault Standard Arrangements, 2 – 2500 kVA, 34.5 kV 

Figure 48 – Building & Free-Standing Vault Standard Arrangements, 3 – 2500 kVA, 34.5 kV 
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Figure 49 – Building & Free-Standing Vault Standard Arrangements, 4 – 2500 kVA, 34.5 kV 

Figure 50 – Below-Grade Vault Located Outdoors Standard Layout 
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1. Wall, Floor, and Roof Reinforcing Details: 

Figure 51 – 6” Concrete Wall Minimum Standards 

Figure 52 – 8” Concrete Wall Minimum Standards 
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Figure 53 – CMU Wall Minimum Standards Plan View 

Figure 54 – CMU Wall Minimum Standards Isometric View 
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Figure 55 – Concrete Floor Minimum Standards 

2. Company and NESC Structural Design Requirement: 
=,!Ojh[d]j^!
RWkbji!i^Wbb!X[!Z[i_]d[Z!je!ikijW_d!Wbb![nf[Yj[Z!beWZi!j^Wj!cWo!X[!_cfei[Z!kfed!j^[!ijhkYjkh[,!P^[!
^eh_pedjWb!Z[i_]d!beWZi*!l[hj_YWb!Z[i_]d!beWZi*!eh!Xej^!i^Wbb!Yedi_ij!e\!Z[WZ!beWZ*!b_l[!beWZ*![gk_fc[dj!
beWZ*!_cfWYj*!beWZ!Zk[!je!mWj[h!jWXb[*!\heij*!WdZ!Wdo!ej^[h!beWZ![nf[Yj[Z!je!X[!_cfei[Z!kfed!j^[!
ijhkYjkh[*!je!eYYkh!WZ`WY[dj!je!j^[!ijhkYjkh[*!eh!Xej^,!P^[!ijhkYjkh[!i^Wbb!ikijW_d!j^[!YecX_dWj_ed!e\!
l[hj_YWb!WdZ!bWj[hWb!beWZ_d]!j^Wj!fheZkY[i!j^[!cWn_ckc!i^[Wh!WdZ!X[dZ_d]!cec[dji!_d!j^[!ijhkYjkh[,!
!
/,!Beh!Wbb!X[bem!]hWZ[!lWkbji*!j^[!b_l[!beWZ!i^Wbb!Yedi_ij!e\!j^[!m[_]^j!e\!W!cel_d]!jhWYjeh+i[c_jhW_b[h!
jhkYa!_bbkijhWj[Z!_d!j^[!\_]kh[!X[bem,!Ed!j^[!YWi[!e\!ckbj_bWd[!fWl[c[dji*!j^[!ijhkYjkh[!i^Wbb!ikijW_d!j^[!
YecX_dWj_ed!e\!beWZ_d]i!j^Wj!h[ikbji!_d!l[hj_YWb!WdZ!bWj[hWb!ijhkYjkh[!beWZ_d]i!j^Wj!fheZkY[!j^[!cWn_ckc!
i^[Wh!WdZ!X[dZ_d]!cec[dji!_d!j^[!ijhkYjkh[,!
!
0,!H_l[!beWZi!i^Wbb!X[!_dYh[Wi[Z!Xo!1.$!\eh!_cfWYj,!
!
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Figure 56 – Below Grade Vault Loading (Detail Common to NESC 2012 and AASHTO 2012) 
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URD Specifications and Installation Guide Acknowledgement (Job Spec/Signoff Forms)
The requirements and specifications outlined in this guide book must be strictly followed. Any requirements
not adhered to can pose safety problems, can be detrimental to the installed system and must be 
corrected before final acceptance. The Customer will bear full cost to make corrections to sub-standard
installations.

The Customer is responsible to provide enough lead time for the Company to design job, provide inspections
and install Company equipment where applicable.  

Typical lead times are shown below.

Design and Layout

Trench, Conduit and Equip-
ment Inspection New England
(New York where applicable)

Company Installation

Material Pick up 
(New Hampshire only)

Eight weeks

Three days

Four weeks

10 Days

Company receives all required
plans, load data and easement
information

Company inspector 

After all inspections are 
approved and permits/
easements are procured

Company inspector

Lead-Time Notes

NOTE: The above times are estimates only.

Project Title________________________________________________________________________

Location__________________________________________________________________________

Owner/Developer___________________________________________________________________

Customer’s Representative _____________________________    Date_______________________

Company Representative_______________________________    Date_______________________

Company’s Copy

National Grid / Supplement to Specifications for Electrical Installations / ESB 759A July 2010  
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URD Specifications and Installation Guide Acknowledgement
The requirements and specifications outlined in this guide book must be strictly followed. Any requirements
not adhered to can pose safety problems, can be detrimental to the installed system and must be 
corrected before final acceptance. The Customer will bear full cost to make corrections to sub-standard
installations.

The Customer is responsible to provide enough lead time for the Company to design job, provide inspections
and install Company equipment where applicable.  

Typical lead times are shown below.

Design and Layout

Trench, Conduit and Equip-
ment Inspection New England
(New York where applicable)

Company Installation

Material Pick up 
(New Hampshire only)

Eight weeks

Three days

Four weeks

10 Days

Company receives all required
plans, load data and easement
information

Company inspector 

After all inspections are 
approved and permits/
easements are procured

Company inspector

Lead-Time Notes

NOTE: The above times are estimates only.

Project Title________________________________________________________________________

Location__________________________________________________________________________

Owner/Developer___________________________________________________________________

Customer’s Representative _____________________________    Date_______________________

Company Representative_______________________________    Date_______________________

Customer’s Copy
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1.0 Scope
The purpose of this specification is to define, interpret and clarify the scope of work and material
dealing with providing service to URD’s and is a Supplement to Electrical System Bulletin (ESB) 750. 

It is important that the Specifications for Electrical Installations book (ESB 750) be obtained and 
referred to in conjunction with this supplement for these installations. Any reference to the Company
in this specification shall mean the National Grid. Any reference to the Customer or Developer in this
specification shall mean the property owner or the designee of the property owner of the URD. 

2.0 General Requirements
All electrical wiring to be connected to the Company equipment shall be installed in accordance with
one or all of the following:

Local Municipal Inspection Authority

State’s Electrical Code

National Electrical Code

National Electrical Safety Code

Applicable Distribution Construction Standards of the Company

National Grid’s Specifications for Electrical Installations

There shall be no attempt to deviate from either the Distribution Standards of the Company or the
Company construction plan without the approval of the Company. Any specifications noted shall
supersede the Specifications for Electrical Installations booklet unless otherwise approved by the Company.

It is mandatory that the Customer and all parties involved attend a documented pre-construction
meeting with a Company representative to discuss the project and ensure it a timely completion.  
A Company representative will make the necessary arrangements for the pre-construction meeting.
Company representatives will also be available throughout the job life cycle to discuss construction
problems when requested or during a field visit.

References: 

ESB 750 - Specifications for Electrical Installations

ESB 754 - Outdoor Padmounted or Vault Enclosed Three Phase Transformer

All ESB’s are available at http://www.nationalgridus.com/electricalspecifications

The Customer shall be responsible to have all electrical and physical design documents prepared and
updated by a design professional, in accordance with Section 1.7 of ESB 750 for the trenching, con-
duit, transformer pad, and handhole installations.

3.0 Type of Service
Electric service shall be single phase, three wire, 120/240V supplied from a padmount transformer or
handhole to be located on the Customer’s premises. The primary electrical service to the URD will be
supplied from a pole or cable system owned by the Company. 

National Grid / Supplement to Specifications for Electrical Installations / ESB 759A July 2010  

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-11 
Page 9 of 50

96



6 For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

4.0 Plans
When municipal approval is required, the Company shall receive final town approved development
plans on a scale not less than one inch equal to one hundred feet in both hard copy and CAD 
format prior to engineering construction plans. Information regarding the total number of houses 
to be built in subdivision, and whether the development will be installed in phases shall also be
provided. The property site plan shall show all proposed and existing overhead and underground
utilities, i.e. electric, water, gas, sewer, cable television, telephone, etc.

A copy of a street light proposal must also be provided for the development, approved by the 
municipality, or written notice from the municipality that street lighting will not be required. If installation
is requested after construction is complete, additional costs, including the Company’s tax liabilities,
may be borne by the municipality and/or Customer if the tariff does not collect all costs of construction.

Direct Burial Systems in general: the Company specifies an arrangement whereby the Company’s 
power cables may run parallel with communication and other power cables, but not parallel with 
other utilities e.g. water, gas, sewer. These utilities shall be in a separate trench. The other utilities
must maintain clearances as outlined in the NESC or by mutual agreement. National Grid gas is
permitted in the same trench with the following requirements: gas shall be at a minimum depth of
18” and shall maintain a minimum separation of 12” between all other utilities. 

Conduit Systems in general: the Company requires a spare conduit for all Company owned duct
systems, as shown in Company plans. Other utilities must maintain clearances as outlined in the NESC.

5.0 Permits
In general, all applicable permits necessary to trench and excavate, including street openings and 
environmental permits, shall be obtained by the Customer and made available upon request of
Company prior to design. The Customer shall be responsible for including these padmount and
conduit/trench specifications with the wetlands application for developments located in or near
wetlands. A copy of the wetlands permit may be requested by the Company prior to acceptance
of the conduit/trench system by the Company.

The Customer/Company doing the excavation shall obtain the required DIGSAFE permits before
any excavation may take place in a public way. The Customer/Company doing the excavation is
urged to obtain copies of the applicable statute and become familiar with its requirements. Similarly,
the Customer/Company shall determine if the municipality in which the excavation is to be done
requires that water, sewer or other utility, municipal or private, be contacted separately due to the
possibility they may not be members of DigSafe® (for New England) or Dig Safely (for New York).
The Customer is also responsible to notify the company of all asbuilt changes that may conflict
with design).

The Customer shall certify to the Company that areas in which the Company is to perform installation
or maintenance work is free of preexisting contamination by hazardous wastes or materials and to
indemnify the Company for any claims, costs, expensed, suits, demands, citations, fines or damages
of any kind arising from the presence of any such contamination.
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6.0 Division of Responsibility
The division of ownership and responsibility shall be as outlined below by state. Typical installation
specifications to reflect installation practices are shown in the back of this guide.

Massachusetts and Rhode Island

a. The Company will:

i. Develop the plan to provide underground electric service,

ii. Supply a list of approved manufacturers and their part numbers for 
equipment to be supplied by the Customer, (See Pages 39-41)

iii. Designate the location of all Company owned equipment,  

iv. Provide Company owned street light foundations and any cable-in-
conduit required for street light applications, 

v. Provide, install, own and maintain all transformers, Company owned 
street lights, primary and secondary cable, except services,

vi. Make all connections to Company equipment,

vii. Inspect the underground conduit system and equipment foundations 
installed by the Customer, 

viii. Determine if oil containment shall be required for padmount transformer 
installation.

b. The Customer, at no cost to the Company, will:

i. Provide, prior to the start of the Company’s construction, all applicable 
documents required for the Company to prepare easements for its facilities 
to be installed on private property,

ii. Install foundations and cable-in-conduit, provided by the Company, for 
Company owned street lights;  

iii. Provide and install all other required handholes, box pads, splice boxes, 
grounding systems, and conduit including spacers, galvanized conduit 
and sweep for riser pole including bonding clamps and neutral tap, glue 
and pulling tape, marking tape, etc. as indicated on the Company’s plan 
and related construction documents,

iv. Supply copies of all invoices, when requested, indicating manufacturer and 
part number for all such equipment listed above; equipment that is not 
approved shall not be used without the prior written consent of the Company,

v. Install, own and maintain all secondary services and service conduit from 
the Company’s equipment to each designated meter location, 

vi. Turn over ownership of the conduit system, excluding the service conduit,
to the Company upon inspection and acceptance of the conduit system 
by the Company,  

vii. Provide and install material for oil containment under padmounted transformers
where required. 
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New Hampshire

a.         The Company will:

i. Develop the plan to provide underground electric service,

ii. Designate the location of all Company owned equipment,

iii. Provide Company owned street light foundations and any cable-in-conduit 
required for street light applications, 

iv. Provide, install, own and maintain all transformers, Company owned street 
lights, primary and secondary cable, except services,

v. Make all connections to Company equipment; and inspect the underground 
conduit system and equipment foundations installed by the Customer, after 
Company acceptance of conduit system,

vi. Determine if oil containment shall be required for padmount transformer installation,

vii. Provide required handholes, boxpads, splice boxes, grounding systems, and 
conduit including spacers, galvanized conduit and sweep for riser pole including 
bonding clamps and neutral tap, glue and marking tape, etc. as indicated on 
the Company’s plan and related construction documents.

b. The Customer, at no cost to the Company, will:

i. Provide, prior to the start of the Company’s construction, all applicable documents
required for the Company to prepare easements for its facilities to be installed
on private property,

ii. Install foundations and cable-in-conduit, provided by the Company, for Company
owned street lights, 

iii. Install all required handholes, boxpads, splice boxes, grounding systems, and
conduit including spacers, galvanized conduit and sweeps for riser pole including
bonding clamps and neutral tap, glue and pulling tape, etc. as indicated on 
the Company’s plan and related construction documents,

iv. Install, own and maintain all secondary services and service conduit from the 
Company’s equipment to each designated meter location,

v. Turn over ownership of the conduit system, excluding the service conduit, to 
the Company upon inspection and acceptance of the conduit system by the 
Company, 

vi. Provide and install material for oil containment under padmounted transformers
where required. 
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New York       

a. The Company will:

i. Develop the plan to provide underground electric service,

ii. Supply a list of approved manufacturers and their part numbers for 
equipment to be supplied by the Customer (See Pages 39-41),

iii. Designate the location of all Company owned equipment,

iv. Provide and install Company owned embedded streetlight poles and 
any direct buried cable required for street light applications,

v. Provide and install all other required handholes, boxpads, splice boxes, 
grounding systems, conduit (where applicable) including spacers, galvanized
conduit, and sweeps for riser pole, including bonding clam and neutral 
tap, glue and pulling tape, warning tape, etc. as indicated on the Company’s
plan and related construction documents,

vi. Provide, install, own and maintain all transformers, Company owned 
street lights, primary and secondary cable, except services,

vii. Make all connections to Company equipment,

viii. Inspect the underground conduit system and equipment foundations 
where applicable installed by the Customer, prior to backfilling,

ix. Inspect the underground cables and equipment foundations where 
applicable installed by the Customer, prior to backfilling,

x. Determine if oil containment shall be required and install if deemed 
necessary for padmount transformer installation. 

b. The Customer, at no cost to the Company, will:

i. Provide, prior to the start of the Company’s construction, all applicable 
documents required for the Company to prepare easements for its facilities
to be installed on private property,

ii. In certain circumstances (i.e. road/water crossings), install Company- 
provided conduit and cable per request and specification of Company, 

iii. Supply copies of all invoices, when requested, indicating manufacturer 
and part number for all such equipment listed above; equipment that is 
not approved shall not be used without the prior written consent of the 
Company,

iv. Install, own and maintain all secondary services and service conduit 
from the Company’s equipment to each designated meter location, 

v. Turn over ownership of the conduit system, excluding the service conduit,
to the Company upon inspection and acceptance of the conduit system
by the Company,

vi. Install oil containment for padmounted transformers where required.
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7.0 Easements
In general, Company-owned equipment shall not be installed on the Customer’s property prior
to the execution of suitable easement(s). The Customer will have to provide to the Company (for
the purposes of securing an easement) the following items, including but not limited to:

Copy of property deed showing: owner, date, book number, page number county registry, and 
survey and/or plan of record, if available.

Note:  When electronic maps are used, the Customer must consult the Company for submittal.

Copy of mortgages showing: holder, date, book number, page number and county registry.

Copy of any applicable trusts showing: date, book number, page number and county registry, 
and who is authorized to sign legal documents on behalf of the Trust.

Easement application forms are located on Page 35.  Refer to Sections 3.1.3 and 4.1.1 in ESB
750 for further easement requirements applicable to the Applicant or Customer.

8.0 Trench Construction Requirements

a. Layout and Grading

i. Final grades shall be established and the binder coat installed, and 
easement boundaries, street, lot and trench lines staked by the Customer
before any trenching is started (except for Company inspected road 
crossings).

b. Trenching and Backfilling

i. The Customer shall adhere to the construction plan specifying trench 
locations and depths, with any deviation being subject to approval by 
the Company.

ii. Minimum burial depths specified for all electrical conduit and direct burial
trenches shall be maintained during all phases of construction. Temporary
mechanical protection over buried conduit during construction to prevent
conduit crushing or damage due to unusually heavy construction equipment
shall be the responsibility of the Customer.

iii. Trench detail shown in attached Company Standards shall be adhered 
to. The trench bottom shall be solid, undisturbed earth. Earth showing 
signs of peat, cinders, rubble or any conditions not suitable for a stable 
foundation shall be reported to the Company Representative for 
recommendation. Pockets of unsuitable soil shall be replaced with 
compacted sand.

iv. For work done by Customer, a Company representative shall be notified
in advance of the backfilling of any electric facility, i.e., conduit, foundation,
handhold, pull-box, cable-in-conduit, grounding, cables, etc.

If any facility is backfilled without the Company’s prior approval, the Company
reserves the right to require re-excavation of the facility.

aa. Sand for conduit installation - A minimum of three inches of sand  
shall be placed, under, beside, around and on top of all electric 
conduit. The sand shall pass through 3/8 inch mesh screen and 
shall not contain any sharp stones.
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Sand shall be placed and suitably tamped over installed conduit 
in reasonably small quantities (not a front end loader bucketful 
all at  once) to avoid conduit damage. Sand shall be evenly 
distributed between and around all electric conduits.

bb. Sand for direct burial installation - A minimum of two inches of 
sand shall be placed at the base for the cables to be installed on 
top of. A minimum cover of four inches of sand be placed on top 
of the cables. The sand shall pass through 3/8 inch mesh screen 
and shall not contain any sharp stones.

Sand shall be placed and suitably tamped over installed cable in 
reasonably small quantities (not a front end loader bucketful all at 
once) to maintain minimum cover. Sand shall be evenly distributed 
between and around all electric cables.

v. Remainder of backfill shall not contain stones greater than once inch
and shall not contain ashes, cinders, shell, or frozen material,

vi. Trenches shall be immediately backfilled following cable or conduit system
inspection and approval by authorized Company representative,

vii. Backfilling shall be accomplished in a continuous manner from one terminal,
i.e., riser pole, foundation, handhold, etc. to the next,

viii. Backfilling shall not take place over any open-ended (unplugged) conduits, 

ix. Company approved red cable “Warning” or “Marking” tape shall be installed
in the trench 12 inches below finished grade and directly above the 
cable or conduit.

9.0 Trench and Conduit System Inspection
In the applicable area, a designated Company inspector shall be responsible for the inspection of
the trench and/or conduit system being prepared and installed by the Customer at various stages
of installation. The Customer shall provide the Company inspector with a minimum of 24 to 72
hours notice.  

Inspections shall be conducted:

1) After conduit, ground system are completed; but before concrete is poured

2) After concrete is poured, but before backfilling if applicable

3) After backfilling

The inspection shall include, but not be limited to the following:

All trenches and excavations

All material supplied by the Customer

All backfill and base sand material during or after installation as applicable

All foundations, pull-boxes, boxpads, handholes, and other facilities, after setting in place, 
but prior to backfilling
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All galvanized steel riser pole and sweep conduit installations, all conduit, including  
cemented joint, bends, sweeps, bell-ends, and conduit spacers, prior to backfilling, or  
concrete encasement

All conduit terminations and supports at boxpads, pull-boxes, handholes, riser poles, 
streetlight foundations, and at other applicable locations

The pouring of any required concrete encasement and subsequent backfilling around   
the conduit runs

All backfilling operations

Witnessing mandrelling of all conduits

10.0 Conduit Installation

a. Conduit shall be installed in accordance with Standards and Construction Plans which 
accompany this specification package.

b. Plastic spacers shall be used to separate all duct where more than one duct is installed. 
Spacers shall not exceed eight foot intervals. Spacers shall be placed at each coupling. 
Spacers are required to maintain proper separation from adjacent conduits and to aid in 
proper sand placement for thermal reasons.

c. Type DB conduit shall be employed whether duct is direct buried or encased in concrete.  

d. All galvanized steel sweeps at risers shall have a minimum radius of 36 inches. 48 inch 
radius sweeps are required at transformer foundations and secondary handholes. See 
Page 17 for details.

e. Curves and bends in conduit runs shall be gradual, and the radius of curvature shall not 
be less than 40 feet. Only five Degree Angled Couplings shall be used to make these 
gradual bends.

f.  Conduit grade shall be such as to cause all ducts to drain toward one or both equipment 
foundations, pullboxes or handholes.  Minimum pitch shall be three inches per 100 feet.  
Pullboxes may be required near riser pole if grade at pole is low compared to the first 
boxpad to alleviate water buildup in riser.

g. Conduit shall have a maximum penetration inside walls of pull/splice boxes, equipment 
foundations or handholes of three inches.  All unused conduits and conduit knockouts 
shall be sealed with conduit plugs. Bell ends shall be installed at the end of all conduit runs.   

h. The minimum separation between electrical conduit and foreign conduit or pipes shall be 
as follows:

Communication systems – 12 inches

Water, Gas and Sewer – 12 inches where the paths of these utilities intersect electrical 
conduits at approximately right angles.  A minimum separation of 24 inches shall be 
maintained between parallel placement of any of these utilities and electrical conduits.
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i. All road crossings shall, when practical, be perpendicular to the sidelines of the road.

j. All road crossings shall have 30 inch minimum burial depth, top of conduit to finished 
grade, for primary and 24 inch minimum for secondary voltages. (including street lighting 
cable-in-conduit) Main electric trench shall maintain conduit depths as shown in on Page 32.

k.Where foreign objects threaten to interfere with the installation of conduit in the sidewalk 
area or other areas, the Company may require concrete encasement of the conduit.

11.0 Direct Burial Installation NY
a. Cable installation shall be installed in accordance with Standards and Construction Plans 

which accompany this specification package.  

b. All primary cable rising up a pole shall be installed in a galvanized steel pipe and galvanized
sweep with a minimum radius of 36 inches. (3” conduit for single phase conductor and 4”
conduit for three phase installations) 

c. The minimum separation between electrical cables and foreign cables, conduit or pipes 
shall be as follows:

Communication systems – 12 inches

Water, Gas, Sewer – 12 inches where the paths of these utilities intersect electrical conduits
at approximately right angles. A minimum separation of 24” inches shall be maintained 
between parallel placement of any of these utilities and electrical cables.

d. All road crossings shall, when practical, be perpendicular to the sidelines of the road and 
installed in conduit.

e. All road crossings shall have 30 inch minimum burial depth, top of conduit to finished 
grade, for primary and 24 inch minimum for secondary voltages.  (including street lighting 
C-I-C) Main electric trench shall maintain conduit depths as shown in on Page 32. 

f. Where foreign objects threaten to interfere with the installation of cable in the sidewalk 
area or other areas, the Company may require the cable to be installed in conduit concrete
encased.
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12.0 Transformer Box Pad Installation

All foundations shall be level and installed in accordance with drawing on Pages 16-17.

A minimum of four inches base course of crushed stone (3/4 in maximum stone size)
shall be placed under all transformer foundation excavations and thoroughly compacted
using a vibratory compactor. Certain soil conditions may require removal below normal
depth and subsequent additional clean sand or stone added and compacted to insure
sound base course for foundation. For direct burial cable installation, cables are to be
surrounded by at least 4” of sand at base area crossing from the trench into the box pad.

Transformer foundation top surfaces shall be four inches above final grade. In no instance
shall final grades hamper proper access or operation of equipment.

A buried ground grid shall be installed in accordance with details shown on Pages 18
and 19. Ground loop around transformer to be buried 12” below finish grade (not at
foundation base depth). Telephone Company bond wires shall be tied to the ground
grid. Such bonding or connection shall not interfere with connecting Company equipment.

Retaining walls or other devices shall be installed where slopes exist that would undermine
or cover equipment, such as transformers due to sharp drop-off or rise.

NOTE: In most instances, the Company shall require that equipment easements on 
private property be reasonably level. Also, all retaining walls shall fall outside of equipment
easements and in no case shall they hamper door openings or placement of such 
equipment. Retaining wall design shall be approved by the Company.

Upon completing the installation of the transformer foundation, the top opening shall be
securely sealed with a suitable matching cover.

Transformer foundation shall be completely backfilled prior to commencing any cable
pulling.

In some locations oil containment may be required for box pad installation, Pages 24 and 25
show installation procedure.
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13.0 Transformer Secondary
Customer secondary service wires entering the box pad shall be in accordance with the NEC
and shall be approved by the wire inspector or AHJ (Authority Having Jurisdiction) of the town
or city involved. Maximum size of secondary cable to be physically connected to the Company's
pad-mounted transformer is 500 kcmil. No more than six secondary services shall be connected
at any Company supply point. Cables shall be left with five feet of slack coiled inside the pad in
order to reach to the secondary connection points on the transformer.  

14.0 Transformer Grounding and Bonding
The ground grid shall be number 2, bare, soft drawn, seven strand copper wire. The wire shall
be installed 12 inches below finished grade and located around the transformer pad as shown
on Page 18. Bond to all exposed metallic conduit and leave three feet of wire above pad for
grounding transformer.

Two ⅝ inch diameter, eight feet long copper weld ground rods and approved connectors
shall be installed to 12” below finished grade. Leave the ground rods and grid exposed until
inspected by the Company. The ground grid is to be complete and backfilled prior to energizing
the transformer. Connections to ground grid to be made with compression connectors as
shown on Pages 18 and 19. However exothermic welding ("cad weld") shall be an acceptable
alternative to a compression connection. Bolted connectors are only acceptable for the ground
grid connections to the ground rods. The Company shall install the ground taps onto the
transformer.

15.0 Spacing of Boxpads, Pullboxes, and Handholes
All communication boxes shall be a minimum of 2’ away from any Company boxpad, pullbox
or handhole. Also, communication equipment shall not be placed in front of any Company
equipment. 
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Figure 16.0-1 Preferred Location of Equipment in Easement Area
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16.0 Proper Transformer Pad and Conduit Layout
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Figure 16.0-2 Single Phase Padmount Transformer — Typical Layout

16.0-3 Single Phase Padmount Transformer — Direct Burial Layout
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Figure 17.0-1 Single Phase Padmount Transformer Ground Grid
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17.0 Transformer Ground Grid Bonding
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Figure 17.0-2 Single Phase Padmount Transformer Ground Grid — Front Elevation
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18.0-1 Proper Conduit Bank Installation (Pre-Backfill)

18.0-2 Proper Installation of Conduit with Pullbox used for Drainage (Pre-backfil)

18.0 Proper Transformer Pad and Conduit Installations
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18.0-3 Proper Conduit and Handhole Installation (Pre-backfil) 
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18.0-4 Properly Completed Transformer Installation (Final Grade)
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18.0-5 Properly Completed Handhole Installations (Final Grade)
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Figure 19.0-1 Single Phase Oil Containment for Cables in Conduit

19.0 Transformer Oil Containment
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Figure 19.0-2 Single Phase Oil Containment for Direct Buried Cables
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Geo-textile Liner
Generic name is: 16 oz. polypropylene geotextile. Also called filter fabric weighing 
16 oz./square yard.

Brand names / Suppliers are:

AME1680 available from
American Engineering Fabrics (AEF), Inc.
(Emphasize polypropylene not polyester) 
New Bedford, MA
1-617-965-0007 / 1-800-770-2666 or from

Vellano Bros. Lancaster, NY 
1-716-684-7222
Several other locations in New York, Massachusetts, Rhode Island and New Hampshire
www.vellano.com

Synthetic Industries ST 160 available from 
Spartan Mills Inc
Spartanburg, NC 
1-803-576-2353

Carthage Mills FX-160HS 
US Construction Fabrics LLC 
90 Range Road
Windham, NH 03087
1-603-898-0532
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20.0 Riser Pole
The Company shall designate conduit riser locations on the pole. All primary risers shall be
Galvanized Steel, this includes the 90 degree sweep. Per NESC all steel risers must be
bonded 6” from top and the bond must be at least 8’ high from finished grade.

The Customer is responsible for providing and installing the bond clamps and the tap. The
Company will make the bond connection from the riser bond tap to the ground system on
the pole. Spare riser sweep shall be bonded also. In NewYork direct buried applications,
riser sweep shall be concrete encased. Approved materials reference is located on Page 39.

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-11 
Page 31 of 50

118



28 For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

Properly Installed Primary Risers

Riser Pole Bonding
Rigid Galvanized Steel. Bond higher
than 8’ and at least 6” from top.

Completed Riser Pole
The Company will specify on which
quarter of the pole the riser shall be 
installed, away from traffic.

Spare Riser Sweep
Spare sweep shall be bonded to down
ground and capped at riser pole. 
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21.0 Primary Cable Pull/Splice Box
This primary conduit equipment may be specified in the design for installation in sidewalks
or grass plot areas where duct length or design requires extra pulling locations or splices. 
The splice box is H20 rated and shall be installed in locations not frequently traveled over 
by vehicles. Pull/splice boxes are supplied and installed by the Customer. 

CDR
PA12-30-60-37-0016
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Properly Installed Primary Pullbox

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-11 
Page 34 of 50

121



31For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

22.0 Trench Requirements
Final grades shall be established, the surface rough graded within 6” of finished grade, and
roadway and property boundaries shall be staked or marked by the Customer before any
trenching is started.

The Customer shall adhere to the construction plan and specifications regarding trench locations,
trench depth, and concrete encasement. Any deviation shall be subject to approval by the
Company.

The Company shall be notified in advance of the backfilling of any electric facility. The Company
reserves the right to require re-excavation of the conduits and foundations if the Customer
fails to have inspection done or backfills before inspection.  

For special circumstances that call for concrete encasement, such as crossing a culvert or
stream, trenches shall not be backfilled until concrete has set (for at least two hours) and after
approval by authorized Company personnel. All backfill shall be sand or gravel containing
stones less than 1" in any dimension. Backfilling shall not take place over any open-ended
(unplugged) conduits. Company approved red “Warning” tape shall be installed directly above
the Company’s cable eight to 12 inches below finished grade. Laying the warning tape directly
on the cable, concrete or conduit is not acceptable. Certain installations in the public way
may require flowable fill instead in place of normal backfill.

22.1 Trench Depth New York/New England Concrete Encased Conduit
Burial depths for electrical conduit shall be maintained not less than 30" from the top of the
concrete encasement to grade during all phases of construction. The trench bottom shall be
solid, undisturbed earth. Earth showing signs of peat, cinders, rubble, or any conditions not
suitable for a stable foundation shall be reported to the Company for recommendation. Small
pockets of unsuitable soil shall be replaced with compacted gravel (maximum 2" stone). At
riser pole, end concrete encasement just before riser sweep.

22.2 Trench Depth Conduit Direct Buried New York (under certain circumstances
agreeable with the Company)
Burial depths for electrical conduit shall be maintained not less than 30" from the top of the
conduit to grade during all phases of construction. The trench bottom shall be solid, undis-
turbed earth. Earth showing signs of peat, cinders, rubble, or any conditions not suitable for 
a stable foundation shall be reported to the Company for recommendation. Small pockets of
unsuitable soil shall be replaced with compacted gravel (maximum 2" stone).

22.3 Trench Depth Direct Buried New York and Nantucket
Burial depths for electrical cable shall be maintained not less than 30"  to grade during all
phases of construction. The trench bottom shall be solid, undisturbed earth. Earth showing
signs of peat, cinders, rubble or any conditions not suitable for a stable foundation shall be
reported to the Company for recommendation. Small pockets of unsuitable soil shall be 
replaced with compacted gravel (maximum 2" stone). Then 2” minimum of sand shall be 
the base to lay the cable on top of with another 4” minimum  of sand to cover cable.
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Conduit Trench Conduit in Concrete Trench

Direct Burial Trench Direct Burial Trench w/National Grid Gas

Figure 22.0-1 Typical Trenches
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23.0 Conduit Requirements
New England:
The Customer shall be responsible for all trenching, excavation, backfilling, and installation
of the primary duct system. The Customer is also responsible to supply and install any necessary
pullboxes. Concrete encasement shall be provided and installed by the Customer as specified   
by the Company when required.

New York:
New York primarily employs direct buried cable installations. For applications deemed necessary
by the Company to install conduit, the Company shall be responsible for all trenching, excavation,
backfilling and installation of the primary duct system. The Company is also responsible  
to supply and install any necessary pullboxes. Exceptions to this are road crossings, 
culvert crossings, or any cable run requiring concrete encasement. In these situations  
trenching excavation, backfilling and installation responsibilities will revert back to the 
Customer. Also, in the event of one of these exceptional circumstances, the Customer
shall adhere to trench inspection guidelines highlighted on Page 11. Once all civil work is  
deemed satisfactory by the Company, the Company shall install cable.  

23.1 Pulling Tape
All conduits shall have a pulling tape, also known as “Mule Tape.” This tape is to be rated for
2,500 lbs. of tensile strength. Manufacturers of this tape are listed on Page 41.

23.2 New England and when applicable in New York:

The Customer shall ascertain the requirements of the specific municipality in which the development
is located. For example, some municipalities may require that the Customer employ a licensed
electrician to direct the installation of all conduit intended for electric facilities.

Temporary mechanical protection over buried conduit and encasements is recommended to
prevent crushing or damage during construction, and is the Customer’s responsibility.

All road crossings shall, when practical, be perpendicular to the sidelines of the road.

The minimum conduit size shall be 4” for three phase and 3” for single phase cable installations.
All sweeps at foundations and risers shall have a minimum radius of 36 inches. The riser
sweep shall be galvanized steel. The Customer shall install conduit plugs in all unused conduits
and pulling tape. At the riser pole, the galvanized rigid steel sweeps and the PVC/steel adaptors
shall not be concrete encased (In contrast, New York Direct buried applications require the
sweeps to be encased). The Customer shall be responsible to install rigid galvanized steel
straight conduit up the pole high enough to meet NESC code referenced on the riser pole 
requirements on Page 25, including conduit ground straps, up the riser pole (unless directed
otherwise by the Company). The Company will specify on which quarter of the pole the riser
shall be installed, usually away from oncoming traffic.

Except as noted on construction prints, curves and bends in conduit shall be gradual, and the
radius of curvature shall not be less than 40 feet. All curves shall be formed with five-degree
couplings. The minimum length between single, five-degree couplings is 42".

Conduit grade shall be such as to cause all ducts to drain toward one or both equipment
foundations or pullboxes. Minimum pitch shall be three inches per 100 feet.
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The Customer shall insure that clearances are met and maintained, and that they are inspected
by the Company. Unless local jurisdictions require greater clearances, the minimum clearances
shall be as follows:

23.3 Communication Systems– Company conduit shall not be directly above or below communication
conduit, except when crossing below communication conduit at approximately right angles.
Company conduit and communication conduit shall be separated by a minimum of 3" of 
concrete encasement.

23.4 Non-Company Water, Gas and Sewer – Company conduit shall not be directly above
or below any of these foreign utilities, except when crossing above these utilities at approximately
right angles. Where the paths of these foreign utilities cross under Company conduits at 
approximately right angles, the minimum separation is 12". A minimum separation of 24" 
shall be maintained between parallel placement of any of these utilities and electrical conduit.

A six-inch clearance shall be between conduit envelopes and major subsurface pipes (e.g.
drainage pipes).

The Customer shall rod and mandrel all primary conduits to insure their integrity before the
Company shall attempt to pull any primary cable. The Customer shall furnish and install an 
approved synthetic, 2,500 pound test tape in each primary conduit run including risers.
Pulling tape installation and rodding the duct shall be witnessed by the Company.

Company-owned duct shall not share a concrete encasement with foreign utilities (e.g. do 
not place communication or private electrical duct in the same concrete encasement as 
Company duct).

At those locations where manholes or above ground switchgear are required, additional specifications
will be provided by the Company.

24.0 Metering
Refer to the Company’s Specification for Electrical Installations book for the type of installation.
Division of work and material will be performed with the approval and authorization of the
Company’s Metering Services department.
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NEW ENGLAND  EASEMENT APPLICATION FORM

FOR NATIONAL GRID’S USE ONLY

Application for Easements (check one): ❒ OH (jointly owned or solely owned)     ❒ UG         ❒ Electric 
❒ Padmount transformer only ❒ URD      ❒ Gas

Work Request Number___________________________________________________________________________

Utility Engineer’s Name:_________________________________________Telephone Number: _________________

Please complete ALL of the sections below so that we may prepare an easement for your signature.
Do not leave any sections unanswered. If a section does not apply to you simply put “n/a” on that line.
Incorrect or incomplete information will delay service installation.

Property Owner(s):

Property Owner Mailing Address Property Address of Easement
(if different from mailing address)

Address:

City:

State & County

Zip

Customer Contact Person:

Daytime Phone(s):

Re: Subdivision Title:

Address:

City:

State & County

Zip

1. Provide us with a RECORDED copy of the present owner’s deed, Book________ Page________

a) If multiple deeds make up the whole parcel, please include all deeds.

b) If the Property Owner is a b1) CORPORATION, b2) TRUST, b3) PARTNERSHIP, or b4) LIMITED   
LIABILITY COMPANY, provide the following which is applicable:

b1) President Name:  _____________________Treasurer Name: _____________________________

Or

Vice President:________________________Asst. Treasurer:_______________________________

See Footnote1 Below

1 If neither “Name Combinations” is available, the person(s) signing the easement must have a Corporate vote authorizing them to sign on 
behalf of the Corporation.
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b2) Trust: No. Of Trustees:_______________________Name(s): ________________________________

Name of Trust:________________________________________________________________________

b3) Partnership: Number of Partners:______________Name(s):________________________________

b4) LLC: Authorization to Sign, Name(s):___________________________________________________

2.   a) Provide us with an approved: “Definitive Subdivision Plan”

Plan Book:______________________ Plan:_____________________ Dated:______________________

b) If there is no recorded subdivision plan please include the following information:

Assessor’s Map:_________________Block:_____________________ and Lot:____________________

3. Is your property mortgaged (circle one)?   YES          NO             

If “YES”, please complete this section:

a) Name of Bank/Company/Person holding mortgage(s):_____________________________________

b) Address of mortgage holder(s): ________________________________________________________

c) Date and recording information of mortgage(s): ___________________________________________

Date:_________County Recorded:_________________Book:______________Page:_____________

Additional Comments:

Please contact your Account Manager or Service Administrator if you have any questions 
regarding this form.  
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NEW YORK EASEMENT APPLICATION FORM

Application For Utility Electric/Gas Distribution Easement

This Portion to be Completed by National Grid Representative

Application Date Received:_____________________________

Type of Easement: ❒ OH (jointly owned or solely owned)     ❒ UG Electric        ❒ Gas
❒ Padmount transformer only ❒ URD     

National Grid Representative___________________________________________Telephone__________________

Requestor of Service

Please complete ALL of the sections below so that we may prepare an easement for your signature.  
Do not leave any sections unanswered. If a section does not apply to you, simply put "n/a" on that line.
(Incorrect or incomplete information will delay service installation.)

Property Owner(s):

Property Owner Mailing Address Property Address of Easement
(if different from mailing address)

Address:

City/Town:

State:

Zip Code:

Telephone:

Address:

City/Town:

State & Country:

Zip Code:

Name of Subdivision:

Telephone:

Contact Person:

Daytime telephone(s):

1. Provide us with a RECORDED copy of the present owner's deed (and  survey) if available. If multiple deeds  
make up whole parcel, please include all deeds.

Book: __________________   Page:__________________

2. Tax map number of property where service is to be installed (SBL): _______________________________

3. Recording reference to approved subdivision plan: 

Plan Book: ______________________Plan: _______________________ Date: ______________________
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4. If the property owner is a (a) CORPORATION, (b) TRUST, (c) PARTNERSHIP, or (d) LIMITED 
LIABILITY COMPANY, provide the following which is applicable:
(a)  CORPORATION NAME: _________________________________________________________

President:_________________________________Treasurer:________________________________

Vice President: ____________________________Assit. Treasurer: ___________________________
(If none of the Officers listed above are available, the person(s) signing the easement must have 
a corporate vote authorizing them to sign on behalf of the Corporation.)

(b)  TRUST NAME:_________________________________________________________________

Number of Trustees:_____________Names: _____________________________________________

___________________________________________________________________________________

(c)  PARTNERSHIP NAME: __________________________________________________________

Number of Partners:______________Name(s):____________________________________________

(d)  LIMITED LIABILITY COMPANY (LLC) NAME: ______________________________________

Authorization to sign – Name(s):________________________________________________________

Note: As a public utility, National Grid  is required to provide electric/gas service; however, you, the 

customer, are required to provide National Grid with all the easement rights necessary to install your 

electric/gas service, including any easement rights which must be acquired from others.

Please return or fax this document and the requested information to:

{National Grid Representative}

{Company name}

{Location: Street name}

{Location: City/Town, State, Zip Code}

{Fax number}

National Grid / Supplement to Specifications for Electrical Installations / ESB 759A July 2010  

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-11 
Page 42 of 50

129



39For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

26.0 Approved Material – Underground Residential Installations 

National 
Grid 

Item ID
Item Description Manufacturer 1

Part Number
Manufacturer 2

Part Number
Manufacturer 3

Part Number

Conduit—Straight

2010404 Conduit, 4", PVC Carlon: 48815 IPEX: 8741 Cantex: A79EA42

2011024 Conduit, Galvanized, 4" By Description

5692158 Conduit, 3", PVC Carlon: 48815 IPEX: 08731 AMERICAN PIPE
TC7215752  

5692107 Conduit, Galvanized, 3" BAYNEJONES
300R

Conduit—Blends

5690446 Bend, Galvanized, 4" 36” BaynesJones
400R9036

Conditmfg
TUB490D36RGA

LEL

5690493 Bend, PVC Sch 40, 4", 
90 Degree, 36" Rad.

Cantex: 5233842

5690436 Bend, Galvanized, 3" 36” BaynesJones
400R9036

Conditmfg
TUB490D36RGA

LEL

Certisaft 597345690419 Bend, PVC DB, 3", 
90 Degree, 36" Rad.

Carlon: PF9FL 

Carlon: UA9FNB

Cantex: 5123872 

Spacers

5646963 Spacer, 4", Base GS Industries: 186-1 IPEX: 29573

5646960 Spacer, 4", Inter. IPEX: 29557

5646958 Spacer, 3", Base GS Industries: 157-1 IPEX: 29569

5646956 Spacer, 3", Inter. GS Industries: 156-1

GS Industries: 185-1

IPEX: 29553
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Conduit Accessories

5641210 Riser Strap, 4" Electrical Materials:
50-4 USHD

BaynesJones
MINRLAC HD-296

5641205 Riser Strap, 3" BaynesJones
MINRLAC HD-294

7011830 Lag Screw, 1/4" x 2" Elect. Materials:
106 or 106M

Joslyn J26486.1

3503074 Pipe Grd. Connector, 
4" and 5"

T & B: (0)3905-BU

Electrical Materials:
50-3 USHD

Burndy
GAR3905-BU

PLH
LSNW-142

3503075 Pipe Grd. Connector, 
2.5" and 3.5"

T & B: (O)3904-BU Burndy: GAR3904-BU

2010424 Duct Plug, 4" DB GAR3905-BU

5645682 Duct Plug, 3" DB CANTEX : 5315260 CARLON: P258L 

2011254 Duct Plug Galvanized 4” Crousehind PLG105

Carlon: P258NT 

CERTIFSAFT:
59653 

9201659 Duct Plug Galvanized 3”

2010434 Adapter, Female, 
PVC-Steel, 4"

Cantex: 5140052

2010433 Adapter, Female, 
PVC-Steel, 3"

Carlon: E942N  OZGEDNEY: 
PLG-300C  

5693359 Coupling, 5 Degree, 
Bell-Spigot, 4"

Carlon: E244N

Carlon: E942N 

Certisaft
59544

Cantex: 6151452

Scepter 
FA55

5693356 Coupling, 5 Degree, 
Bell-Spigot, 3"

2010444 Coupling, 5 Degree, 
Bell-Bell, 4"

Carlon E2440NFAmeripipe: FT518 Scepter
7604360040

Cantex: 6151450  Carlon: E244L
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5100696 Coupling, 5 Degree, 
Bell-Bell, 3"

Ameripipe: NS141 Carlon 6151458 

2010454 Straight Coupling, 4", 
EB/DB

Cantex: 6151450

2010453 Straight Coupling, 3", 
EB/DB

Cantex: 6151450 CARLON : E2544L

Carlon: E240N

Grounding Accessories

961285 Grounding Bushing, 
4" and 5”

Burndy
GAR3905-BU

T&B:
(0)3905-BU

3500313 Grounding Rod 5/8’ x 8’ 
Solid Copperweld

ERITECH
615880

4015032 #2 AWG, 7 strand, 
soft drawn 

South Wire - 
By description

3503328 Ground Rod Clamp Burndy: GRC58

Galvin
6258

Blackburn: JAB58H

Joslyn:
J8338

Electromotion
EM58DBW

5960412 “C” Connector, 2/0 – 2/0 Burndy:
YC26C26TN

Primary Pullbox Secondary Handoles

5640808 Primary Pull/Splice Box CDRSYSTEM: 
PA12-3060-37 

Highline:
CVA306038HEIK 

5643082 Handhole (NE, for conduit) Highline:
CHA173030SE1-NG

5430126 Handhole (Nantucket,
square conduit)

CDRSYSTEM: CCE-
0101PA10-1730-30 

0810695 Handhole 13"x22.5
(direct buried NY)

PENCELL: 
PE-20HD-2X 

Highline: PA10-
1730-30-0319 

CARSON: 1324-
153HGE20AVO 

NORDICFIB: 
GS-37-23-30-NEPS 

Highline: 
1324-15 P2P 

0810696 2" extension ring for item
#0810696

Carson:  
1324PR-100 

BAYNEJONES:
PA10-1730-24  

5643077 Handhole 17x30 
(direct buried NY)

Pencell: 
PE-30-HDX-GREEN 

CARSON: 
1730-DP2P 

Fargo: B-138AG 

National 
Grid 
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Other Materials

RichardsBurndy 

Arnco: DLWP25 Condux: 08096303 Neptco: WP2500P

Secondary Connections

Pulling Tape

National 
Grid 

Item ID
Item Description Manufacturer 2

Part Number
Manufacturer 3

Part Number
Manufacturer 1

Part Number
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27.0 Job Checklists

URD CONDUIT INSPECTION CHECKLIST

Do not back fill BEFORE conduit system inspection and approval by the Company have been 
obtained. Every item below must be inspected and checked off by the Company representative.  
Any item found unacceptable must be initialed and rectified by Customer by next inspection.  

N* Y*
PRE-TRENCH

❒ ❒ Final Grade established
❒ ❒ Surface rough graded
❒ ❒ Roadways staked 

TRENCH
❒ ❒ Minimum 30” depth from finishing grade to top of primary conduit
❒ ❒ Minimum 24” depth from finishing grade to top of secondary conduit
❒ ❒ Minimum 12”separation between Electric conduits and Telecommunications conduits
❒ ❒ Min, 24” separation between Electric conduits and water, sewer or gas if placing parallel 
❒ ❒ Minimum 12” separation between Electric conduits and water, sewer or gas if placing perpendicular 
❒ ❒ Conduit plugs installed
❒ ❒ Plastic spacers properly installed no more than every 8’ and at every junction point
❒ ❒ 4” screened backfill (with less than 1” stones) on-site for backfilling entire trench, 

(inspector may witness backfilling)
❒ ❒ Warning tape installed 12” below finish grade and directly above electrical conduit system
❒ ❒ All curves properly formed with five degree couplings
❒ ❒ No parallel utilities directly above electrical system

Secondary Handhole
❒ ❒ 4” crushed stone under handhole
❒ ❒ Handhole covers installed and properly secured with pentahead bolts
❒ ❒ Top surface flush with final grade
❒ ❒ Conduit plugs installed from the outside in all unused conduit knockouts
❒ ❒ No more than 3” of extended PVC into handhole

Transformer Foundation
❒ ❒ 4”of crushed stone under transformer foundation
❒ ❒ Top surface 4” above final grade
❒ ❒ No more than 3” extended PVC through foundation
❒ ❒ Pulling eyes properly installed in front and back of box pad (ring part on the inside)
❒ ❒ Conduit plugs installed from the outside in all unused conduit knockouts
❒ ❒ Two ground rods installed at opposite corners of foundation – exposed for inspection
❒ ❒ Ground grid buried 12" below finish grade and placed 12" away from edge of boxpad
❒ ❒ Loop ground grid around and into foundation through two sides of foundation
❒ ❒ Correct orientation to road and lot lines
❒ ❒ All non-Company owned pedestals are a minimum of 2’ away from all sides

Pullbox

❒ ❒ 4” or crushed stone under pullbox foundation
❒ ❒ Pullbox covers installed and properly secured with pentahead bolts
❒ ❒ Top surface flush with final grade
❒ ❒ No more than 3” extended PVC into pullbox
❒ ❒ Conduit plugs installed from the outside in all unused conduit knockouts 
❒ ❒ All non-Company owned pedestals are a minimum of 2’ away from all sides 

RISER POLE
❒ ❒ 90° bend and 10’ straight riser pipe galvanized steel conduit. (3” for single Phase, 4” for three phase)
❒ ❒ Steel-PVC adapter and steel sweep shall not be encased in concrete
❒ ❒ Ground clamp installed with tap
❒ ❒ Install 2500 lb. Pulling Tape in all conduit after rodding with mandrell

*NOTE   Y – Acceptable   N – Deficient
For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications. 43
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URD DIRECT BURIED INSPECTION CHECKLIST

Do not back fill BEFORE direct buried cable system inspection and approval by the Company have been obtained.
Every item below must be inspected and checked off by the Company representative.  Any item found unacceptable
must be initialed and rectified by Customer by next inspection.  

N* Y*
PRE-TRENCH

❒ ❒ Final Grade established
❒ ❒ Surface rough graded
❒ ❒ Roadways staked

TRENCH
❒ ❒ Minimum 30” depth from finishing grade to top of cable during all phases of construction
❒ ❒ Minimum 24” depth from finishing grade to top of secondary cable
❒ ❒ Electric infrastructure on “road” side in all multi-utility trench installations
❒ ❒ All road crossings perpendicular
❒ ❒ 2” minimum of sand in base of trench
❒ ❒ All trench spoils shall be stored on field side of exposed trench 

PRE-BACKFILL (After cable is installed)
❒ ❒ 4” of sand minimum on top of cable
❒ ❒ Minimum 12”separation between Electric cable and Telecommunications cable/conduits
❒ ❒ Minimum 24” separation between Electric cables and water, sewer or gas if placing parallel 
❒ ❒ Minimum 12” separation between Electric cables and water, sewer or gas if placing perpendicular 
❒ ❒ Sand or screened backfill (with less than 1” stones) on-site for backfilling entire trench, 

(inspector may witness backfilling)
❒ ❒ Warning tape installed 12” below finish grade and directly above electrical system
❒ ❒ No parallel foreign utilities directly above electrical system

Transformer Foundation
❒ ❒ 4”of crushed stone under transformer foundation
❒ ❒ Top surface 4” above final grade
❒ ❒ Two ground rods installed at opposite corners of foundation – exposed for inspection
❒ ❒ Ground grid buried 12" below finish grade and placed 12" away from edge of boxpad
❒ ❒ Loop ground grid around and into foundation thru 2 sides of foundation
❒ ❒ Correct orientation to road and lot lines

RISER POLE
❒ ❒ 90° bend and 10’ straight riser pipe galvanized steel conduit. (3” for single Phase, 4” for three phase)
❒ ❒ Steel-PVC adapter and steel sweep shall not be encased in concrete
❒ ❒ Ground clamp installed with tap
❒ ❒ Install 2500 lb. Pulling Tape in all conduit after rodding with mandrell

*NOTE Y – Acceptable   N – Deficient
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Version Date Description of Revision
1.0 07/19/10 New document superseding all previous versions of ESB 759.
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National Grid is an international energy
delivery company. In the U.S., National
Grid delivers electricity to approximately
3.3 million customers in Massachusetts,
New Hampshire, New York and Rhode
Island, and manages the electricity network
on Long Island under an agreement
with the Long Island Power Authority
(LIPA). It is the largest distributor of
natural gas in the northeastern U.S.,
serving approximately 3.4 million 
customers in Massachusetts, New
Hampshire, New York and Rhode
Island. National Grid also owns over
4,000 megawatts of contracted electricity
generation that provides power to over
one million LIPA customers.

National Grid
40 Sylvan Road
Waltham, MA 02451-1120
1-800-322-3223 New England
1-800-642-4272 New York
www.nationalgridus.com
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Design and Layout

Pad Inspection NE

Trench Inspection

Company Installation

Eight weeks

One day

3 days

4 weeks

Company receives all required
plans, load data and easement
information

Company inspector 

Company inspector

After all inspections are approved
and permits/easements are 
procured.

Lead-Time Notes

NOTE: The above times are estimates only.

Project Title________________________________________________________________________

Location__________________________________________________________________________

Owner/Developer___________________________________________________________________

Customer’s Representative _____________________________    Date_______________________

Company Representative_______________________________    Date______________________

Specifications Issued___________________________________    Date_______________________

Company’s Copy
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The requirements and specifications outlined in this guide book must be strictly followed. Any 
requirements not adhered to can pose safety problems, can be detrimental to the installed system 
and must be corrected before final acceptance. The customer will bear full cost to make corrections 
to sub-standard installations.

Customer is responsible to provide enough lead time for the company to design job, provide inspections
and install company equipment where applicable. 

Typical lead times are shown below.
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UCD Specifications and Installation Guide Acknowledgement
The requirements and specifications outlined in this guide book must be strictly followed. Any requirements
not adhered to can pose safety problems, can be detrimental to the installed system and must be corrected
before final acceptance. The customer will bear full cost to make corrections to sub-standard installations.

Customer is responsible to provide enough lead time for the company to design job, provide inspections
and install company equipment where applicable. 

Typical lead times are shown below Design and Layout.

Design and Layout

Pad Inspection NE

Trench Inspection

Company Installation)

Eight weeks

One day

Three days

4 weeks

Company receives all required
plans, load data, and easement
information

Company inspector 

Company inspector 

After all inspections are approved
and permits/easements are 
procured.

Lead-Time Notes

NOTE: The above times are estimates only.

Project Title________________________________________________________________________

Location__________________________________________________________________________

Owner/Developer___________________________________________________________________

Customer’s Representative _____________________________    Date_______________________

Company Representative_______________________________    Date______________________

Specifications Issued___________________________________    Date______________________

Customer’s Copy
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1.0 Scope
The purpose of this specification is to define, interpret and clarify the scope of work and material dealing
with services to padmounted transformers and is a Supplement to Electric SYstem Bulletin (ESB) 750).
This specification does not cover any primary metering.

It is important that the Specifications for Electrical Installations book (ESB 750) be obtained  and 
referred to in conjunction with this supplement for these installations. Any reference in this specification
to the Company shall mean the nationalgrid Company. Any reference to the Customer shall mean the
Contractor, Developer or property owner. 

2.0 General Requirements
All electrical wiring to be connected to the Company equipment shall be installed in accordance with
one or all of the following:

Local Municipal Inspection Authority

State’s Electrical Code

National Electrical Code

National Electrical Safety Code

Applicable Distribution Construction Standards of the Company

National Grid’s Specifications for Electrical Installations

There shall be no attempt to deviate from either the Distribution Standards of the company or the
Company construction plan without the approval of the Company. Any specifications noted shall 
supersede the Specifications for Electrical Installations booklet unless otherwise approved by the
Company.

Often a pre-construction meeting is helpful to all parties to ensure timely completion of the project.
The Company Business Service Representative will make the necessary arrangements for a pre-
construction meeting, or a meeting to discuss changes. Company representatives will be available 
to discuss construction problems when requested or during a field visit

References:
ESB 750 - Specifications for Electrical Installations

ESB 754 - Outdoor Padmounted or Vault Enclosed Three Phase Transformer

All ESB’s are available at http://www.nationalgridus.com/electricalspecifications

The Customer shall be responsible to have all electrical and physical design documents prepared 
and updated by a design professional, in accordance with Section 1.7 of ESB 750 for the trenching, 
conduit, transformer pad, and handhole installations.

3.0 Type of Service
Electric service shall be three phase, four wire, 208Y/120 volts or 480Y/277 volt supplied from a 
padmount transformer to be located on the Customer’s premises. The primary electrical service to the
padmounted transformer will be supplied from a pole or cable system owned by the Company, 
except in New Hampshire. In New Hampshire, the primary service to the transformer shall be 
customer owned.
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4.0 Plans
When municipal approval is required, the Company shall receive final town approved development
plans on a scale not less than one-inch equal to one hundred feet prior to engineering construction
plans. The property site plan shall show all proposed and existing utilities, i.e. water, gas, sewer, 
cable television, telephone, etc.

Direct Burial Systems in general: the Company specifies an arrangement whereby the Company’s
power cables may run parallel with communication and other power cables, but not parallel with 
other utilities e.g. water, gas, sewer. These utilities shall be in a separate trench. The other utilities
must maintain clearances as outlined in the NESC or by mutual agreement.  Nationalgrid gas is
permitted in the same trench with the following requirements: gas shall be at a minimum depth of
18” and shall maintain a minimum separation of 12”  between all other utilities. 

Conduit Systems in general: the Company requires a spare conduit for all Company owned duct
systems, as shown in Company plans. The Company duct system when required must be in 
a separate concrete envelope from all other utilities. Other utilities must maintain clearances 
as outlined in the NESC.

5.0 Permits
In general, all applicable permits necessary to trench and excavate, including street openings and 
wetland permits, shall be obtained by the Customer and made available upon request if necessary. 
The Customer shall be responsible for including these padmount and conduit/trench specifications
with the wetlands application for developments located in or near wetlands. A copy of the wetlands 
permit may be requested by the Company prior to acceptance of the conduit/trench system by the 
Company.

The excavator doing the excavation shall obtain the required DIGSAFE permits before any excavation
may take place in a public way. The Customer/Company doing the excavation is urged to obtain
copies of the applicable statute and become familiar with its requirements. Similarly, the Customer/
Company shall determine if the municipality in which the excavation is to be done requires that
water, sewer or other utility, municipal or private, be contacted separately.

The Customer shall certify to the Company that areas in which the Company is to perform
installation or maintenance work is free of preexisting contamination by hazardous wastes or 
materials and to indemnify the Company for any claims, costs, expensed, suits, demands, citations,
fines or damages of any kind arising from the presence of any such contamination.

6.0 Easements
As a condition of service, the Applicant or Customer must provide the Company with an easement(s),
properly executed by all owners of record drafted by the Company, for all Company owned facilities
located on private property (to include User or Private Roads (NY) and Private Ways (MA, NH, RI)),
whether or not such private property is owned by the Customer. The Applicant or Customer will provide
such easement(s) prior to the start of the Company’s construction and at no cost to the Company. The
Applicant or Customer shall provide a copy of its mortgage and deed, together with a copy of the
survey and/or plan of record, for the Company’s use in preparation of the easement(s) as well as
any other documents necessary for the Company to prepare such easement(s).

Rights-of-Way, Easements
In UCD, URD, or multiple occupancy building applications, the Customer shall provide the Company
with two copies of the approved development map, certified as final by a design professional or licensed
land surveyor, which the plan shall have been recorded or filed with the Registry of Deeds. The map shall
indicate lot lines, building setback lines, grade lines, sidewalk, roadway, sewer, water, drainage, and
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other facilities. The map shall also include the identification and, where appropriate, delineation of
sensitive environmental resources including, but not limited to, wetlands, streams, archaeologically
sensitive areas, and hazardous waste disposal areas, etc. In addition to this base information, this
map shall clearly indicate the easement strips dedicated to the Company and the location of the lots
(units) for which electric service is requested.  The governmental authority having control over land
use shall approve this map. In addition, when electronic maps are used, the Customer must consult
the Company for submittal.

Rights-of-way and easements must be cleared of any obstructions at no charge to the Company.
The applicant shall grade the right-of-way or easement to within six inches (150 mm) of final
grade before the Company commences construction. The applicant must maintain the Company’s
clearance and grading requirements.

Easement application forms are located on pages 49 and 51.

7.0 Responsibility and Ownership
The division of ownership and responsibility shall be as outlined below by state. Typical installation
specifications to reflect installation practices are shown in the back of this guide.

Massachusetts and Rhode Island

The Company will:

Supply, install, own and maintain:

primary cable, CT and PT’s, Transformer and Meter.

*Note: company will not install CT’s in CT cabinet.

Check the final torque connections to the transformer’s secondary bushings.

Own and maintain: 

Primary conduit system (installed by Customer).

Secondary cable installed by the customer from transformer to secondary 
splice box, where required.

The Customer will:

Install, own and maintain:

transformer pad, reinforcement and grounding, oil containment where required by the 
Company or local authority, transformer mechanical protection, secondary equipment 
(including a secondary splice box if required), connect secondary connectors for the 
transformer, self contained meter box where required by the Company.

Supply and install to Company’s specification:

all primary conduits including concrete encasement, steel riser including 90 degree sweep 
and bonding clamp with tap, secondary cable from transformer to splice box if required. 
make up secondary cable ends, including final toque of the secondary cable to the                              
transformer.

Note: The Customer will be held accountable for any transformer damage occurring 
due to improper secondary installation.
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New Hampshire

The Company will:

Supply, install, own and maintain:

Transformer

CT and PT’s and           

Meter 

* Note: company will not install CT’s in CT cabinet.

Check the final torque connections to the transformer’s secondary bushings.

Own and maintain: 

Secondary cable installed by the customer from transformer to splice box 
where required.

The Customer will:

Install, own and maintain:

Primary cable and conduit system,

transformer pad, reinforcement and grounding,

oil containment where required by the Company or local authority,

transformer mechanical protection, steel riser including 90 degree sweep 
and bonding clamp with tap.

all secondary equipment (including a secondary splice box if required), 

connect secondary connectors for the transformer,

self contained meter box where required by the Company.

Supply and install to Company’s specification:

secondary cable from transformer to splice box if required.

make up secondary cable ends, including final toque of the secondary cable to the                               

transformer.

Note: The Customer will be held accountable for any transformer damage occurring 
due to improper secondary installation.
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New York

The Company will:

Supply, install, own and maintain:

primary cable,

transformer and

Meter.

Supply and maintain 

CT and PT’s

Check the final torque connections to the transformer’s secondary bushings.

The Customer will

Install, own and maintain:

primary conduit and concrete encasement when required,

transformer pad, reinforcement and grounding,

oil containment where required by the Company or local authority,

transformer mechanical protection,

all secondary equipment (including a secondary splice box if required), 

connect secondary connectors for the transformer,

self contained meter box where required by the Company,

steel riser including 90 degree sweep and bonding clamp with tap.

Supply to Company’s specification when required:

open trench

Install to Company’s specification when required:

CT’s and PT’s

make up secondary cable ends, including final toque of the secondary cable to 
the  transformer.

Note: The Customer will be held accountable for any transformer damage occurring 
due to improper secondary installation.
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8.0 Transformer Clearance From a Building
Oil insulated equipment shall be located in compliance with the minimum clearances indicated
below. For existing buildings, the transformer shall not block access to existing building systems,
such as wall mounted fire sprinkler systems. The building owner’s and/or tenants fire insurance
carrier or local inspection authority may restrict the proximity of the equipment to doors, windows
or combustible materials. It is the customer/developer’s responsibility to determine the acceptability
of the proposed location of the equipment.

Notes:

1. Noncombustible material is defined as a material that will not ignite, burn, support combustion 
or release flammable vapors, when subjected to fire or heat, or as described by the latest 
edition of the NFPA-220.

2. No portion of a building or building structure shall overhang any part of the pad-mounted  
equipment.

3. In cases where required distances cannot be met, a noncombustible barrier, 6 foot minimum 
height, shall be constructed. This barrier shall be designed to provide adequate fire protection  
to the existing structure. A design for this structure shall be prepared and sealed by the 
customer’s Professional Engineer or Registered Architect and shall further be approved by 
the local authority having jurisdiction of building code enforcement.  

4. For exits from a public assembly room, such as an auditorium, a 10 foot minimum clearance 
should be increased to 25 feet, unless there is a barrier.

5. This requirement may vary between individual states.  Refer to the building code regulations 
for the state involved.
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9.0 Transformer Clearance From Objects
Clearances from objects:

A. An area measuring 10 feet from any point of the transformer pad shall be kept free of all:

buried water lines, storm drainage lines, gas lines, other electric lines;

underground fuel storage tanks; and

above grade fire hydrants, cell towers, self contained diesel or diesel byproduct 
fueled generators, and outdoor enclosed generators. 

Note: The 10 ft. clearance may be reduced with a noncombustible barrier (see Note 3) and 
shall not be less than five (5) feet from the edge of the transformer pad. The Customer or their
authorized representative shall obtain this clearance reduction approval from the Company and
the local AHJ(Authority Having Jurisdiction), as necessary, prior to the 
noncombustible barrier installation.

B.   An area measuring 25 feet from any point of the transformer pad shall be kept free of all:

exposed water lines, gas piping, sewer lines;

open conductor electric lines; and

above grade gas meters or regulator vents, fuel storage tanks or dispensing units,  
and non-enclosed gasoline/ propane / LP or LNG gas fueled generators.

chemical storage silos / tanks.

Note: The 25 ft. clearance may be reduced to 10 ft. with a noncombustible barrier 
(see Note 3) and shall not be less than five (5) feet from the edge of the transformer pad. 
The Customer or their authorized representative shall obtain this clearance reduction 
approval from the Company and the local AHJ(Authority Having Jurisdiction), as 
necessary, prior to the noncombustible barrier installation.

10.0 Transformer Accessibility
Equipment shall be located within 10 feet of a way open to vehicular traffic and a minimum distance
from any structure such as poles, fences, etc. as a means to permit accessibility for installation and
maintenance. A minimum of 10 feet of clear space shall be maintained in front of the equipment
doors to permit installation and removal of separable connectors and fuses with shotgun stick.
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11.0 Transformer Mechanical Protection/Bollards
Whenever possible, equipment should be located so it is not subject to vehicular damage. If 
this is not feasible, adequate guards such as concrete filled pipes (Bollards) shall be placed to
protect the equipment.  

Bollards shall consist of 6 inch minimum diameter hot dip galvanized or painted steel pipes filled
with concrete. When Bollards can not be painted at the time of installation, painted covers shall
be installed. Page 56 shows manufacturer. Bollards are to be 5 feet above the ground and a
minimum of 4 feet below the ground.  Bollards to be set in a concrete footing as shown in detail
below. Concrete is to be crowned on top of all bollards. Bollards shall be installed with due care
to avoid interfering with ground grid and conduits. Refer to Pages 37 thru 40 for Transformer
Pad dimensions. For switchgear locations, see pages 34 and 35.

The number, type (galvanized or steel) and locations of bollards shall be determined by Distribution
Design/Planning, taking into account proximity to traffic and to buildings as well as other barriers
to traffic. Other factors such as salt spray and fertilizers may impact type of bollard required.
Suggested bollard locations and dimensions are shown below. The location of bollards shall 
not impede a door opening of 100 degrees.

Notes:
1. Six foot minimum clearance from front of pad.

2. Distribution Design/Planning shall designate the  
number and location of Bollards by marking the 
Bollards of this drawing as follows:

3. Bollards shall be supported with a 12” minimum 
diameter concrete footing 6” below grade to base  
of the bollard.

4. For installations around oil containment curbs, 
install bollards six feet minimum on all applicable 
sides. 

Picture of Bollard cover, use for when
Bollards can not be painted.

Bollards Required

Bollards Not Required x

Blow up drawing detailing this is located on page 44
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12.0 Transformer pad
The Customer shall provide and install a concrete transformer foundation in accordance with the
Company standards. Precast concrete transformer foundations built to Company standards are
available from a variety of vendors listed on page 53. Spec sheets of the different size pads are
shown on pages 37 thru 40.     

Cast in place pads shall meet the following specifications. Concrete shall be a Mix M-4 detailed
specifications are on pages 45 thru 48. Reinforcing in pad shall be # 5 grade 60 bars and shall 
conform to ASTM STANDARD A 615 of latest date. Reinforcing rods are to be located in center of
the slab, with a minimum of 2 inches of clearance from face of concrete. All transformer pads must
have and adequate base of 2 inches of sand and 12 inches of gravel as shown on pages 37 thru
40. The gravel shall be thoroughly compacted and the sand thoroughly wetted immediately before
placing the concrete.

Massachusetts, New Hampshire and Rhode Island

The location of the concrete transformer pad, on the Customer premises, shall be approved by the
Company in advance of the construction. The Company must, with sufficient notification (24 hours
minimum) from the Customer, inspect the forming and reinforcing of the pad, the sub grade preparation,
and the ground grid prior to the pouring of concrete. This requirement is critical. Failure to have 
inspection done may result in the need to remove and rebuild the concrete foundation

New York

The location of the concrete transformer pad, on the Customer premises, shall be approved by the
Company in advance of the construction. 

13.0 Transformer Secondary
Size and number of secondary cables shall be in accordance with the NEC and shall be approved
by the electrical inspector or AHJ of the town or city involved. Maximum number of secondary 
cables to be physically connected to the Company's pad-mounted transformer is outlined below:

4 Hole Spades 6 sets 750 kcmil Max.

6 Hole Spades 8 sets 750 kcmil Max.

10 Hole Spades 10 sets 600 kcmil or 8 sets of 750 kcmil

Secondary cable requirements greater than this, will require a separate compartment, handhole, 
or bus duct.

Secondary cable shall not be installed until pad mount transformer has been set to ensure adequate
length of secondary cable and connections.

All acceptable spade terminals are shown in Figures 1, 2 and 3. Minimum terminal thickness is to
be ¼ inch, with 9/16 inch holes.
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Notes:
1. Figure 4 – Compression connections will accommodate up to four cables with a maximum  

individual lug width of 1¼ inch.

2. Figure 5 – Compression connections will accommodate two cables with lug greater than 
1¾ inch width.

3. Figure 6 – Typical example of bolted connections for two, four or six cables to maximum 
capacity of lug.

4. Metering (CT’s) mounted inside the padmounted transformer may reduce the number of     
sets of secondary that can be installed by blocking off some holes on the secondary  
spade. In some cases the customer may be required to purchase a secondary splice box.

5. A list of a few manufacturers that supply the connectors is located on page 56.  

Figure 1 Figure 2 Figure 3
kVA Rating L.V. Rating kVA Rating L.V. Rating kVA Rating L.V. Rating
75 – 300 208Y/120 500 208Y/120 750 – 1000 208Y/120
75 – 500 480Y/277 750 – 1500      480Y/277 2000 – 2500     480Y/277

Figure 4 Figure 5 Figure 6
4 Cables – 500 kcmil & Below
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13.1 Transformer Secondary Connections
All connectors and connector fasteners shall be furnished, installed, owned and maintained 
by the customer/developer. Connectors shall be approved by the Company prior to purchase.
Final electrical connection to the transformer secondary terminals shall be inspected by the
Company. The customer/developer shall make all final connections to the spades of the pad-
mount transformer to a final torque of 40 foot pounds. Size and number of secondary cables
shall be in accordance with the NEC and shall be approved by the electrical inspector or AHJ
for the town or city involved.

13.2 Secondary Bolt Assembly
The customer/developer shall supply and install aluminum connectors for use with aluminum
cable or copper connectors for use with copper cable. Tin plated connectors can also be
used as an alternate connector for aluminum and copper connectors. Connector shall be a
cable to flat clamp or compression type connector, with a minimum of two holes in the flat
pad and two clamping elements or two compressions per cable, and must be approved by
company representative. Bolts and flat washers shall be grade 304 stainless steel. Belleville
washers shall be grade 301 stainless steel. Nuts shall be waxed grade 316 stainless steel.

A. A flat washer is placed between the concave side of the belleville washer and  the 
surface of the member being joined. The belleville is thus captured between the 
head of the bolt and the large flat washer. The flat washer should have an outside 
diameter greater than the flattened belleville’s such that no overhand results. Select 
a flat washer that is twice as thick as the belleville for strength. (If not available, stack 
two or three thinner washers to achieve the same effect).

B. With the belleville washer captured between the flat washer and the bolt head, fit 
the assembly into its hole. When the washers are fitted in position, there should be 
no interference with washers of adjacent bolts and no overhang over surface edges.

C. Tighten the nut on the bolt (with a washer of its own) until a sudden, noticeable 
increase in torque is required to continue. The belleville washer is now flat. It is not 
necessary to “back off” the nut after tightening to this point.
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13.3 Secondary Splice Box
A secondary splice box may be required where the customer’s number of secondary cables
exceeds the maximum allowed amount on the transformer. Supplying and installing this box
is the customer’s responsibility. The cables from the transformer to this box are to be specified
by company’s representative. The customer is responsible to supply and install the cables. 

Once the service is energized the company will take over ownership of only the secondary
cables from the transformer to the secondary splice box.

A list of a few manufacturers that supply the secondary splice box is located on page 56. 

14.0 Transformer Sweep Entry
Conduit shall be installed as shown on Pages 37 thru 40 before slab is poured. Use 36 inch
radius sweeps, with couplings, nipples and bushings as required. Sweeps for primary cables
shall be galvanized steel or schedule 40 PVC. Conduits shall be raised a minimum of 1 inch
approximately over the concrete slab. Expanding foam Hilti Inc. CF810 shall be used to fill 
inside the conduits after the primary/secondary is installed. Ownership of cable will determine
who installs the foam on each cable. After pulling tape is in, install the expanding foam in any
spare/empty conduits. Place a rag into empty conduits prior to the foam as a support for the
foam while curing takes place.

After the concrete pad is cured, the remainder of the conduit primary and secondary openings
through pad will be sealed with grout. Before sealing steel sweeps, the sweeps must have a
bond clamp attached with a #4 Cu tap to connect to the ground grid. Fill the conduit primary
and secondary openings with sand (no aggregate) to a grade of approximately 2 inches
below the top of the concrete pad. Place a layer of concrete grout (no aggregate) 1 to 2
inches thick on top of the sand layer to seal the conduit entrance. Do not cover the conduit
ground clamps with grout. The expanding foam may be used as an alternate for filling in the
opening with sand and concrete grout. Ownership of conduits and pad will determine who
seals openings. See page 62 for further details in company bulletin 09-09 Three Phase Pad-
mounted Transformer Sealing.

Expanding Foam   
CF810 available at
Hilti Inc. 1-800-879-8000
Stuart C Irby Co  1-315-453-2970 and 1-315-329-0038

Spare conduits can also be sealed with conduit plugs, see page 54 for a list of manufacturers.

15.0 Transformer Grounding and Bonding
The ground grid shall be 2/0, bare, soft drawn, 19 strand copper wire. The wire shall be installed
12 inches below finished grade and located around the transformer pad as shown on page
17. Bond to all exposed metallic conduit and leave 3 feet of wire above pad for grounding
transformer, one lead in the primary conduit window opening and the other lead in the 
secondary conduit window opening.
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Two 5/8 inch diameter, 8 feet long copper weld ground rods and approved connectors shall be 
installed to 12” below finished grade. Leave the ground rods and grid exposed until inspected
the Company. The ground grid is to be complete and backfilled prior to energizing the transformer.
Connections to ground grid to be made as shown on Details A and B below, except that
exothermic welding ("cad weld") shall be an acceptable alternative to a compression connection.
Bolted connectors are only acceptable for the ground grid connections to the ground rods. 
The company will install the ground taps onto the transformer.
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16.0 Oil Containment
This is to be used where oil containment is required by local authorities or where otherwise justified.
This liner system will significantly slow the migration of oil into the under laying sub grade, allowing
additional time to initiate a cleanup response. The polypropylene geotextile allows the passage of
water but absorbs small quantities of oil. This design is intended to confine 100% of total transformer
oil present, with a 20% reserve margin, for up to 36 hours. If additional confinement is desired 
consult the company Environmental Engineer. Follow the following installation steps. See Page 19
for construction detail. A precast containment barrier is available as an alternate to casting one in
place, check with the precast suppliers on page 53 for availability. Precast curb can be one piece
or made up of separate pieces assembled in the field.  

Note: on field assembled pieces. All pieced must be sealed together with rope tar, rubber sealant
or equivalent.

1) Build oil curb, this should be installed with concrete in accordance with Mix #4 per concrete 
specifications on pages 45 thru 48. Reinforcement to be #4, grade 60 rods minimum, 6 
inches on center, bend rods around corners. Curb to be 24” deep with a minimum thickness
of 6”. 

2) Install geotextile liner from top of walls and around bottom of containment area. Areas where 
conduit crosses overlap liner around conduit and seal with expanding foam.

3) Install 6” of silty sand on top of liner.

4) Install second layer of geotextile liner as noted in step 2.

5) Build up area for transformer pad with 6” of compacted gravel and level.

6) Install ground grid.

7) Set/build transformer pad.

8) Fill in conduit openings with silty sand or expanding foam up to the last two inches of the pad

9) Fill rest of conduit opening with concrete grout or expanding foam. 

10) Fill area between slab and curb with 1½ inches uniformly graded crushed rock. 

Geo-textile Liner
Generic name is: 16oz polypropylene geotextile also called filter fabric weighing 16oz/sqare yard.

Brand names/Suppliers are:
AME1680 available from American Engineering Fabrics (AEF), Inc.
(Emphasize polypropylene not polyester) 
New Bedford, MA@1-617-965-0007/1-800-770-2666 or from
Vellano Bros. Lancaster NY 1-716-684-7222, several other locations in 
NY, MA, RI and NH, go to www.vellano.com 

Synthetic Industries ST 160 available from Spartan Mills Inc’s, Spartanburg, NC 
1-803-576-2353

Carthage Mills FX-160HS / US Construction Fabrics LLC 90 Range Rd, Windham NH 03087
1-603-898-0532
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Containment Area Plan View

Typical Cross Section of Containment Pad A-A

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-12 
Page 23 of 69

160



20

National Grid / Supplement to Specifications for Electrical Installations / ESB 759B July 2010   

For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

17.0 Riser Pole
The Company shall designate conduit riser locations on the pole. All primary risers shall be 
Galvanized Steel, this includes the 90 degree sweep. Per NESC all steel risers must be bonded
6” down from top of riser and the bond must be at least 8’ high from finished grade.

The Customer is responsible for providing and installing the bond clamps and the tap. The
Company will make the bond connection from that riser bond tap to the ground system on the
pole. Spare riser sweep shall be bonded also. Riser sweep in Direct Buried applications shall
be concrete encased. Approved materials reference is located on page 54.
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18.0 Heavy Duty Handhole 
This primary conduit handhole may be specified in the design for installation in roadways or
sidewalks areas where duct length requires extra pulling locations. Heavy duty handholes are
supplied and installed by the Customer. 

Notes:
1. Chimney height is kept to a minimum to facilitate placing completed splices in handhole from 

above grade.

2. Concrete minimum strength - See pages 45 thru 48.

3. Roof opening 3’ 2” inches x 3’ 2”. 

4. Handhole frame, ring and cover are typically provided by the customer.
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19.0 Primary Cable Pull/Splice Box
This primary conduit Pull/Splice Box may be specified in the design for installation in sidewalks or
grass plot areas where duct length or design requires extra pulling locations or splices. The splice
box is H20 rated and shall be installed in locations not frequently traveled over by vehicles.
Pull/splice boxes are supplied and installed by the customer. 

CDR 
PA12-30-60-37-0016
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20.0 Trench Requirements
Final grades shall be established; the surface rough graded with in 6” from finished grade, 
roadway and property boundaries shall be staked or marked by the Customer before any trenching
is started. Trench spoils shall be kept a distance of 2’ minimum from excavated trench.

The Customer shall adhere to the construction plan and specifications specifying trench locations,
trench depth and concrete encasement. Any deviation shall be subject to approval by the Company.

The Company shall be notified in advance of the backfilling of any electric facility (e.g. concrete, 
conduit, manholes, riser bends). The Company reserves the right to require re-excavation of the
conduits and foundations if the Customer fails to have inspection done or backfills before inspection.  

Trenches shall not be backfilled until concrete has set (for at least two hours) and until after
approval by authorized Company personnel. Note: if trench is subjected to traffic then the
trench shall set for at least 12 hours. All backfill shall be sand or gravel containing stones less
than 1" in any dimension.  Backfilling shall not take place over any open-ended (unplugged) conduits.
Company approved red “Warning” tape shall be installed directly above the Company’s cable eight
to twelve inches below finished grade. Laying the warning tape directly on the cable, concrete or
conduit is not acceptable. Certain installations in the public way may require flowable fill instead in
place of normal backfill.

20.1 Trench Depth New York/New England Concrete Encased Conduit
Burial depths for electrical conduit shall be maintained not less than 30" from the top of the concrete
encasement to grade during all phases of construction. The trench bottom shall be solid, undisturbed
earth. Earth showing signs of peat, cinders, rubble, or any conditions not suitable for a stable foundation
shall be reported to the Company for recommendation. Small pockets of unsuitable soil shall be 
replaced with compacted gravel (max. 2" stone). At riser pole end concrete encasement just before
riser sweep.

20.2 Trench Depth Conduit Direct Buried New York (under certain circumstances
agreeable with the company)
Burial depths for electrical conduit shall be maintained not less than 30" from the top of the conduit
to grade during all phases of construction. The trench bottom shall be solid, undisturbed earth.
Earth showing signs of peat, cinders, rubble, or any conditions not suitable for a stable foundation
shall be reported to the Company for recommendation. Small pockets of unsuitable soil shall be 
replaced with compacted gravel (max. 2" stone).

20.3 Trench Depth Direct Buried New York
Burial depths for electrical cable shall be maintained not less than 30” to grade during all phases 
of construction. The trench bottom shall be solid, undisturbed earth. Earth showing signs of peat,
cinders, rubble, or any conditions not suitable for a stable foundation shall be reported to the 
Company for recommendation. Small pockets of unsuitable soil shall be replaced with compacted
gravel (max. 2" stone). Then 2” minimum of sand shall be the base to lay the cable on top of with
another 4” minimum  of sand to cover cable.
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Conduit Trench Conduit in Concrete Trench

Direct Burial Trench Legend

Notes: 
1) If more than one set of primary is 

installed in the trench, separate 
primary by 6” minimum. 

2) Nantucket MA area to use this trench 
with a spare 4” conduit to be installed 
at least 6” away from the direct burial 
cable.

Figure 20.0-1 Typical Trenches

Provided by Customer
Warning Tape
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21.0 Conduit Requirements
The Customer shall be responsible for all trenching, excavating, backfilling, and installation of the primary
duct system. Exceptions to this shall be in areas where there is an existing manhole and duct system
and the limits of trenching by the Customer shall be determined by the Company. The Customer is also
responsible to supply and install any necessary manhole, pullboxes, heavy duty handholes, frames and
covers. Concrete encasement shall be provided and installed by the Customer as specified by the
Company.

The Customer shall ascertain the requirements of the specific municipality in which the development is
located. For example, some municipalities may require that the Customer employ a licensed electrician
to direct the installation of all conduit intended for electric facilities.

Temporary mechanical protection over buried conduit and encasements is recommended to prevent
crushing or damage during construction. This is the Customer’s responsibility.

All road crossings shall, when practical, be perpendicular to the sidelines of the road.

The minimum size conduit shall be 4” schedule 60 DB. All sweeps at foundations and risers shall have
a minimum radius of thirty-six inches (36"). The riser sweep shall be galvanized steel. The padmount
transformer sweeps shall be galvanized rigid steel or schedule 40 - PVC, with the transformer sweeps
rising typically 1" above the concrete pad. The customer shall install bell ends on the conduits. The
Customer shall install conduit plugs in all unused conduits and pulling tape. At the riser pole, the galvanized
rigid steel sweeps and the PVC/steel adaptors shall not be concrete encased. The Customer shall be
responsible to install rigid galvanized steel straight conduit up the pole as shown on page 20, including
conduit ground straps, up the riser pole (unless directed otherwise by the Company). The Company will
specify on which quarter of the pole the riser shall be installed, usually away from oncoming traffic.

Except as noted on construction prints, curves and bends in conduit shall be gradual, and the radius 
of curvature shall not be less than forty feet. All curves shall be formed with 5-degree couplings. The
minimum length between single, 5-degree couplings is 42". Heat bending is not allowed.

Conduit grade shall be such as to cause all ducts to drain toward one or both equipment foundations
or pullboxes. Minimum pitch shall be three inches (3") per one hundred feet (100').

The Customer shall insure that clearances are met and maintained, and that they are inspected by the
Company. Unless local jurisdictions require greater clearances, the minimum clearances shall be as follows:

Communication Systems – Company conduit shall not be directly above or below communication
conduit, except when crossing below communication conduit at approximately right angles. 
Company conduit and communication conduit shall be separated by a minimum of 3" of concrete
encasement. 

Water, Gas, Sewer – Company conduit shall not be directly above or below these utilities, except
when crossing above these utilities at approximately right angles. Where the paths of these utilities
cross under Company conduits at approximately right angles, the minimum separation is 12". A
minimum separation of 24" shall be maintained between parallel placement of any of these utilities
and electrical conduit.

A 6-inch clearance shall be between conduit envelopes and major subsurface pipes (e.g.
drainage pipes).

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-12 
Page 29 of 69

166



26 For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

National Grid / Supplement to Specifications for Electrical Installations / ESB 759B July 2010   

The Customer shall mandrel all primary conduits to insure their integrity before the Company
shall attempt to pull any primary cable. The Customer shall furnish and install an approved
synthetic, 2,500 pound test tape in each primary conduit run including risers. Pulling tape
installation and mandrilling the duct shall be witnessed by the Company.

Company owned duct shall not share a concrete encasement with foreign utilities
(e.g. do not place communication or private electrical duct in the same concrete 
encasement as Company duct).

21.1 Pulling Tape
All conduits shall have a pulling tape, also known as “Mule Tape”. This tape is to be to be rated
for 2,500#. Manufacturers of this tape are listed on page 54.

21.2 Trench and Conduit System Inspection
In the applicable area, a designated Company inspector shall be responsible for the inspection
of the trench and or conduit system being prepared and installed by the Customer, at 
stages of installation. The Customer shall provide the Company inspector with a minimum

of 24 to 72 hours notice. Required inspections are:

1) After conduit, ground system, reinforcing bars and forming are completed; but before  
concrete is poured.

2) After concrete is poured but before backfilling.

3) After backfilling.

The inspection shall not be limited to the above.

22.0 Primary Cable and Electrical Equipment
The majority of installations will have the Company provide, install, and maintain the entire
primary electrical system including the transformer, cable, cable accessories, terminations,
and other miscellaneous primary electrical system components.

In some areas the Customer will (mostly New Hampshire) provide and maintain the entire
primary electrical system. The Company will provide install and maintain the transformer and
other miscellaneous primary electrical system components.

The designation and location of the riser pole(s) shall be determined by the Company.

The location of primary cable pull/splice boxes and/or heavy duty handholes shall be determined
by the Company.

At those locations where manholes or above ground switchgear are required, additional
specifications will be provided by the Company.

23.0 Secondary Cable and Conduit System
Secondary cables shall be installed underground in customer/developer furnished, installed,
owned and maintained conduit system or raceway. Conditions requiring more secondary
cables than the Company's transformer secondary terminals can accommodate may require
the customer/developer to supply an intermediate splice box  to make a transition from 
National Electrical Code required cable capabilities (required to match main switch), to 
actual load cable capabilities. Page 56 lists manufacturers of the splice box.
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24.0 Metering
Refer to the Company’s Specifications for Electrical Installations book for the type of installation.
Division of work and material will be performed with the approval and authorization of the
Company’s Metering Services Department.

25.0 Manhole
Manhole installation may be required as part of the infrastructure to serve certain customers.
The Customer shall provide and install the manhole to company specification. On page 53
lists precast concrete providers. Please contact the company if details are needed for
specifications of manholes.   

STD Item 
UM22
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25.1 Manhole Frame Ring and Cover
The customer shall be responsible for providing and installing the manhole frame ring and
cover to finished grade. Approved frame, ring and covers are shown on page 60. Frame shall
be installed on a chimney at least 6” in height minimum. The maximum allowable chimney
shall be 36” from the top of the roof of the manhole to finished grade.
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25.2 Switchgear Manhole
Switchgear installation may be required as part of the infrastructure to serve certain customers.
The Customer shall provide and install the switchgear manhole to company specification. 
On page 57 lists precast concrete providers. The Company shall identify which collar shall be
used from the choices on pages 30 and 31.
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Switchgear collars
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Collar D
35kV Vista Gear   3 AND 4 WAY  
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25.3 Switch Gear Manhole Ground Grid
The Customer shall install the ground grid for a switchgear manhole installation as shown in
the picture.

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-12 
Page 36 of 69

173



33   For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

National Grid / Supplement to Specifications for Electrical Installations / ESB 759B July 2010     

25.4 Switch Gear Manhole Bollard Layout
The drawing below depicts the locations for bollard installations around a switchgear manhole.
Distribution Design/Planning and or company inspector shall designate the number and 
location of required bollards for each job. Refer to Transformer Mechanical Protection/
Bollards on page 12 for more details on Bollards.
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26.0 Fiberglass Switchgear Base with Conduit Entry’s 
The fiberglass switchgear base can be used as an alternate to the switchgear manhole in locations
where allowed by the company. It is not recommended for installations where the primary coming
into the base is 500MCM or larger. 

Note: This base will only accommodate standard PMH-9, PMH 10, PMH 11 and PMH 12
switchgears.

Typical Installation, Vertical Conduit Entry Typical Installation, Horizontal Conduit Entry

4” or 5 “
conduit

4” or 5 “
conduit
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26.1 Fiberglass Switchgear Ground Grid 
The Customer shall install the ground grid for a fiberglass switchgear installation  as shown in
the picture.

Fiberglass
Pad

5/8” x 8’ solid 
copperweld ground 
rod and connector

Molded-In Stainless Steel
Hex Nut ½”-13 UNC

4/0 Cu Bare Soft Drawn
19 Strand

5/8” x 8’ solid copperweld
ground rod, connector and
compression conn

Fiberglass
Pad

compression conn.

4/0 Cu Bare Soft Drawn
19 Strand

5/8” x 8’ solid
copperweld
ground rod and
connector

5/8” x 8’ solid
copperweld
ground rod and
connector

4/0 Cu Bare Soft
Drawn 19 Strand

5/8” x 8’ solid copperweld
ground rod, connector and
compression conn.

Front Elevation
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26.2 Switch Gear Fiberglass Boxpad Bollard Layout
The drawing below depicts the locations for bollard installations around a switchgear fiberglass
boxpad. Bold outline referenced on drawing is the exposed outside sides of the boxpad.
Distribution Design/Planning and or company inspector shall designate the number and location 
of required bollards for each job. Refer to Transformer Mechanical Protection/Bollards on page 
12 for more details on bollards. Bold outline referenced on drawing below is the exposed outside
sides of the boxpad. 
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Figure 27.0-1 15kV Transformer Pad    75- 500kVA   44-113 (ref-44-113/UF8A)

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-12 
Page 41 of 69

178



38 For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

National Grid / Supplement to Specifications for Electrical Installations / ESB 759B July 2010   

Figure 27.0-2 15kV Transformer Pad        750- 2500kVA 44-114  (ref-44-114/UF8B)
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Figure 27.0-3 25-35kV Transformer Pad       75- 300kVA   44-115 (ref-44-115/UF8C)
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Figure 27.0-4 25-35kV Transformer Pad        500-2500kVA 44-116 (ref-44-116/UF8D)
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28.0 SAMPLE INSTALLATIONS

Picture of Conduit Installation Before Concrete Pour

Picture of Ballard Installation
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Pictures of a Riser Pole Installation

Riser Pole Bonding
Rigid Galvanized Steel. Bond higher than
8’ and at least 6” from top.

Completed Riser Pole
The Company will specify on which quarter
of the pole the riser shall be installed, away
from traffic.
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Heavy Duty Handhole Installation
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29.0 BOLLARD DETAIL
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30.0 CONCRETE SPECIFICATIONS

30.01 SCOPE - For general use of reinforced and plain concrete when job specifications are 
not being issued. Not for use when placing concrete underwater (Tremie concrete).

30.02 MATERIALS - Cement shall be a standard brand of Portland Cement Type II conforming
to ASTM C150. If concrete is to be in contact with sea water or soils other than clean 
gravel, or if job conditions require earlier strength development than Type II provides, 
notify Civil Engineering for use of a higher strength or high-early strength concrete.

Sand shall be sharp and clean and shall conform to ASTM C33, latest revision.

Coarse aggregate shall be of gravel, crushed gravel or crushed stone and conform to 
ASTM C33, latest revision.

Water shall be from a potable water supply or tested and approved by Civil Engineering,
assuring it is clean and free from injurious amounts of oil, acids, alkali, organic materials,
or other harmful substances.

30.03 READY-MIX CONCRETE - Ready-mix concrete shall be proportioned at the plant.  
Mixing and delivery shall be in accordance with ASTM C94, latest revision. Mixes shall 
conform to Table 1 for minimum 28 day strength, nominal maximum size aggregate, 
and slump.

An air-entraining agent shall be added to concrete mixes in which the surface will be 
exposed to the elements. No other admixtures shall be used without approval of Civil 
Engineering. Air- entrainment content shall be as follows:

Mix M2 and M3:     7.0% plus or minus 2.0% Mix M5: 4.5% plus or minus 1.5%

Mix M4: 5.0% plus or minus 1.5% Mix M6 and M7: 6.0% plus or minus 1.0%

The Purchaser reserves the right to make tests at any time on materials used and 
concrete furnished by the ready-mix concrete supplier. The batch plant, equipment, 
and operating procedures are subject to inspection and approval by Civil Engineering 
or their qualified representative.

TABLE I - CONCRETE MIXES

Mix Number
Strength Minimum

28 Day
Lbs/Square Inch

Aggregate
Maximum Size

Nominal

Slump
Not More

Than
Typical Uses

M1 2,000 1-1/2" 2" Bedrock and Floor Fill
M2 2,000 1/2" 2" Duct Lines - Tier Method
M3 2,000 1/2" 6" Duct Lines - Unit Method
M4 3,000 1-1/2" 2" Footings, Slabs on Ground, 

Foundation Walls, and Pile Caps
M5 3,000 1"      2" Floor and Roof Slabs on Forms
M6 4,000 1"      2" Hi-Strength Slabs and Walls
M7 5,000 1"      2" Hi-Strength Slabs and Walls

Note: If a greater slump is required, contact Civil Engineering for an additive to 
meet the specific job requirements.
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Ready-mix concrete shall be ordered in accordance with this Specification with a copy
of same supplied to the ready-mix concrete manufacturer. The cubic yards, delivery 
point, time schedule, and applicable mix number for the particular application shall be 
specified on the order.

Delivery of a concrete batch in excess of the rated mixer drum capacity is cause for 
rejection. The latest drum inspection certificate should be available for verification.

30.04 CONCRETE - DELIVERY AND MIXING - In the event that delivery of concrete is 
called for when the air temperature is below 40º F the following shall apply:

a. When the air temperature is between 30º F and 40º F, the concrete shall be 
delivered in excess of 55º F.

b. When the air temperature is between 0º F and 30º F the concrete shall be delivered 
at a temperature in excess of 60º F.

In hot weather concrete shall be delivered at a temperature which will not cause 
difficulty from loss of slump, flash set, or cold joints. Discharge of concrete at the job 
site shall be completed within one (1) hour of adding the mixing water.

30.05 CONCRETE - FORMS - Formwork shall be designed and constructed in accordance 
with the American Concrete Institute's "Recommended Practice For Concrete Formwork",
ACI 347, of latest date.

Forms shall be built substantially; true to form, lines, dimensions, and grades shown. 
They shall be braced and tied to maintain position and shape, without yielding to pressure
of fluid concrete or other forces, including those produced by vibratory compaction.

Forms shall be constructed of 3/4" BB grade plywood supported with 2 x 4 studs on 
16" centers. Forms shall not exceed a 10' pour height and form tie spacing shall not 
exceed 2'. Form ties and accessories, manufactured by Richmond Screw Anchor 
Company or equal, shall be used. Prefabricated forms are allowed after approval by 
Civil Engineering. The forms shall be vertical and symmetrical and in the largest sizes 
practicable. Sheets showing torn grain, worn edges, hole patches, or other defects, 
which impairs the texture of the concrete surface, shall not be used.

Forms shall be treated with approved form oil, before erection or reinforcing steel 
placement, to prevent adhesion of the concrete.

Forms shall be mortar-tight. For surfaces which will be exposed, the form faces shall 
be smooth and mortar-tight.

Forms shall be removed carefully to avoid damage to the concrete surfaces. The 
removal time is governed by the concrete's condition, curing temperature, curing time,
and the forces the new concrete may be subjected. Under favorable curing conditions,
forms may be removed no sooner after placement than the following:

seven (7) days for supported floor and roof slabs

48 hours for wall and columns

24 hours for footing walls and piers

12 hours for underground duct lines

If high-early strength concrete is used, the above time periods may be reduced by one-half.

These periods presented are the cumulative number of days or fractions thereof, not necessarily
consecutive, during which the concrete temperature is above 50º F. Whenever formwork is 
removed during the curing period, the exposed concrete shall be repaired immediately, finished,
and cured as specified under "Concrete - Curing".
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30.06 CONCRETE - PLACEMENT - Concrete shall not be placed until the forms, previously
poured concrete surfaces, reinforced steel, and embedded parts have been cleaned 
of laitance, loose or defective concrete, soil on rock surface, and any other foreign 
materials.

All concrete placed when the air temperature is above 45º F shall be placed at the 
coolest temperature as practicable. Concrete placement is not permitted when hot 
weather conditions prevent proper placement and consolidation. Concrete will not 
be accepted if its temperature is in excess of 80º F.

When the mean daily temperature falls below 40º F, the minimum concrete temperature
shall be 55º F and as close to this minimum as possible.

When the air temperature is below 40º F, provide suitable protection so the concrete
can be maintained at a minimum of 50º F throughout the curing period. The protection
and heat source, shall maintain the required temperature and moisture conditions 
without injury due to concentration of heat. All materials which the concrete contacts
such as reinforcing, forms, ground, etc., shall be free of frost prior to placement.

Concrete temperature changes during and immediately following the curing period 
shall be as uniform as possible and shall not exceed 5º F in any one hour, nor 40º F 
in any 24 hour period.  When heaters are used, prevent local surface heating and 
drying and provide adequate ventilation to prevent carbonation damage to exposed 
concrete surfaces. Thermostatic temperature controls shall be provided to control 
the heated enclosures to 50º F. Temperatures exceeding 80º F are to be avoided.

Concrete shall not be allowed to fall from the end of a chute, tube, or bucket more 
than 5 feet to point of deposit and shall have a fall free from obstructions. Chutes 
shall be metal or metal-lined.

Pumping equipment, pipelines, procedures, etc., shall be in accordance with ACI 
304R, latest revision, and Civil Engineering shall be consulted for mix design of any 
pumped application. Conveying equipment for pumped concrete shall be of suitable
kind, without “Y” sections and with adequate pumping capacity. No aluminum pipe 
shall be used. Placement shall be controlled so there is no separation in the discharged
concrete. The maximum loss of slump in pumping equipment shall be 1½”.

Concrete shall be deposited as near to its final position as possible to avoid long 
flows in the forms. Concrete shall not be moved more than 10' from point of deposit. 
Concrete shall be placed in successive horizontal layers, ranging in thickness from 
6" to 15" maximum. Concrete shall be placed within 1½ hours after addition of 
cement to the aggregate.

Where conditions make it difficult to place concrete uniformly and perform compaction
at the bottom of forms, batches of mortar containing the same proportion of cement
to sand as in the concrete mix shall be deposited first and spread over the cleaned 
surface to a depth of approximately 1".

Segregated, unworkable, and excessive slump concrete shall not be placed or, if 
placed, shall be removed and wasted as directed. High slump concrete resulting 
from addition of approved additives is acceptable for placement. Free water 
accumulating on new concrete during placement shall be removed as directed by 
the Engineer.

Placement and compaction methods shall ensure homogeneous concrete with maximum
consolidation without segregation. Consolidate concrete by internal vibration, spading,
or rodding by working it thoroughly around reinforcement, embedded items, and into
corners of forms to eliminate all air or stone pockets which cause honeycombing, 
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pitting, or planes of weakness. Concrete contacting all formed surfaces shall be spaded
manually to eliminate air bubbles.

Place horizontal construction joints at uniform vertical spacing unless otherwise shown 
on the drawings. Concrete shall not be placed to a depth of more than 10 feet in any 24
hour period, unless approved by Civil Engineering. All concrete placements shall be 
such as to keep cold joints from forming.

Whenever work is suspended on any section for more than one hour, the horizontal 
edges of the concrete next to the forms shall be brought to a plane perpendicular to 
the form face, and treated so no irregular, rough, or feathered edge joints show in the 
finished work. Before placing the next lift, clean the joint surface and remove all laitance.
Immediately before placing new concrete wet the joint surface and remove all standing water.

Unless adequate weather protection is provided, do not place concrete during rain, 
sleet, or snow.

30.07 CONCRETE - CURING - Protect freshly deposited concrete from premature drying and
hot or cold temperatures.  Maintain a constant temperature throughout the curing period
without drying.

All exposed concrete surfaces shall be kept continuously moist overnight by ponding, 
sprinkling, or by use of an approved membrane type curing compound, which conforms
to ASTM C309, latest revision, and applied in conformance with the manufacturer’s 
recommendations.

Curing shall continue, using one of the above methods or waterproof paper, for a 7 day 
period (3 days for high-early strength concrete) maintaining the concrete at a minimum 
temperature of 50º F as is practicable. Protective covering with tarpaulins, hay, straw, 
etc. shall be provided to retard moisture evaporation during hot weather and to prevent 
rain damage before hardening. Protective covering shall be available for immediate use 
at all times.

During the curing period, the concrete shall be protected from damaging mechanical 
disturbances, particularly load stresses, heavy shock, and excessive vibration.

30.08 SURFACE FINISH - All surface fins shall be removed.

Exposed concrete surfaces shall not be given any special treatment to enhance appearance,
such as rubbing with a stone, without permission of Civil Engineering.

30.09 LOADING OF CONCRETE - Normal concrete structures shall not be subjected to 
external loads in less than:

four days for foundations, manhole floors, and walls

seven days for floors, roofs, and columns

Each concrete placement shall be allowed to set 48 hours before addition of a subsequent
pour upon it. If high-early cement is used this time period may be reduced by one-half.

Trenches containing concrete encased duct lines constructed on undisturbed original 
ground may be backfilled not less than two (2) hours after placement. Compaction by 
light tamping equipment may proceed immediately. Loading of the backfill by heavy 
equipment or traffic is not permitted before 12 hours after placement.

30.10 WATERPROOFING - Waterproofing is provided by the density of the concrete mix and 
the thickness of concrete.  Care must be used in placing and compacting the concrete 
to eliminate all voids and potential leakage paths. When structures less than 8" thick 
must be waterproof, consult Civil Engineering to revise the mix design to achieve the 
desired waterproof result.
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31.1 NEW ENGLAND  EASEMENT APPLICATION FORM

FOR NATIONAL GRID’S USE ONLY

Application for Easements (check one): ❒ OH (jointly owned or solely owned)     ❒ UG         ❒ Electric 
❒ Padmount transformer only ❒ URD      ❒ Gas

Work Request Number___________________________________________________________________________

Utility Engineer’s Name:_________________________________________Telephone Number: _________________

Please complete ALL of the sections below so that we may prepare an easement for your signature.
Do not leave any sections unanswered. If a section does not apply to you simply put “n/a” on that line.
Incorrect or incomplete information will delay service installation.

Property Owner(s):

Property Owner Mailing Address Property Address of Easement
(if different from mailing address)

Address:

City:

State & County

Zip

Customer Contact Person:

Daytime Phone(s):

Re: Subdivision Title:

Address:

City:

State & County

Zip

1. Provide us with a RECORDED copy of the present owner’s deed, Book________ Page________

a) If multiple deeds make up the whole parcel, please include all deeds.

b) If the Property Owner is a b1) CORPORATION, b2) TRUST, b3) PARTNERSHIP, or b4) LIMITED   
LIABILITY COMPANY, provide the following which is applicable:

b1) President Name:  _____________________Treasurer Name: _____________________________

Or

Vice President:________________________Asst. Treasurer:_______________________________

See Footnote1 Below

1 If neither “Name Combinations” is available, the person(s) signing the easement must have a Corporate vote authorizing them to sign on 
behalf of the Corporation.

31.0 Easement Applications
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b2) Trust: No. Of Trustees:_______________________Name(s): ________________________________

Name of Trust:________________________________________________________________________

b3) Partnership: Number of Partners:______________Name(s):________________________________

b4) LLC: Authorization to Sign, Name(s):___________________________________________________

2.   a) Provide us with an approved: “Definitive Subdivision Plan”

Plan Book:______________________ Plan:_____________________ Dated:______________________

b) If there is no recorded subdivision plan please include the following information:

Assessor’s Map:_________________Block:_____________________ and Lot:____________________

3. Is your property mortgaged (circle one)?   YES          NO             

If “YES”, please complete this section:

a) Name of Bank/Company/Person holding mortgage(s):_____________________________________

b) Address of mortgage holder(s): ________________________________________________________

c) Date and recording information of mortgage(s): ___________________________________________

Date:_________County Recorded:_________________Book:______________Page:_____________

Additional Comments:

Please contact your Account Manager or Service Administrator if you have any questions 
regarding this form.  
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31.2 NEW YORK EASEMENT APPLICATION FORM

Application For Utility Electric/Gas Distribution Easement

This Portion to be Completed by National Grid Representative

Application Date Received:_____________________________

Type of Easement: ❒ OH (jointly owned or solely owned)     ❒ UG Electric        ❒ Gas
❒ Padmount transformer only ❒ URD     

National Grid Representative___________________________________________Telephone__________________

Requestor of Service

Please complete ALL of the sections below so that we may prepare an easement for your signature.  
Do not leave any sections unanswered. If a section does not apply to you, simply put "n/a" on that line.
(Incorrect or incomplete information will delay service installation.)

Property Owner(s):

Property Owner Mailing Address Property Address of Easement
(if different from mailing address)

Address:

City/Town:

State:

Zip Code:

Telephone:

Address:

City/Town:

State & Country:

Zip Code:

Name of Subdivision:

Telephone:

Contact Person:

Daytime telephone(s):

1. Provide us with a RECORDED copy of the present owner's deed (and  survey) if available. If multiple deeds  
make up whole parcel, please include all deeds.

Book: __________________   Page:__________________

2. Tax map number of property where service is to be installed (SBL): _______________________________

3. Recording reference to approved subdivision plan: 

Plan Book: ______________________Plan: _______________________ Date: ______________________
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4. If the property owner is a (a) CORPORATION, (b) TRUST, (c) PARTNERSHIP, or (d) LIMITED 
LIABILITY COMPANY, provide the following which is applicable:
(a)  CORPORATION NAME: _________________________________________________________

President:_________________________________Treasurer:________________________________

Vice President: ____________________________Assit. Treasurer: ___________________________
(If none of the Officers listed above are available, the person(s) signing the easement must have 
a corporate vote authorizing them to sign on behalf of the Corporation.)

(b)  TRUST NAME:_________________________________________________________________

Number of Trustees:_____________Names: _____________________________________________

___________________________________________________________________________________

(c)  PARTNERSHIP NAME: __________________________________________________________

Number of Partners:______________Name(s):____________________________________________

(d)  LIMITED LIABILITY COMPANY (LLC) NAME: ______________________________________

Authorization to sign – Name(s):________________________________________________________

Note: As a public utility, National Grid  is required to provide electric/gas service; however, you, the 

customer, are required to provide National Grid with all the easement rights necessary to install your 

electric/gas service, including any easement rights which must be acquired from others.

Please return or fax this document and the requested information to:

{National Grid Representative}

{Company name}

{Location: Street name}

{Location: City/Town, State, Zip Code}

{Fax number}
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32.0 Concrete Approved Precast Manufacturers

Arrow Concrete Products
560 Salmon Brook St
Granby,CT 06035
Jim Jurczyk 
1-860-653-5063

Fort Miller Company 
P.O. Box 98
Schuylerville, NY 12871
Joe O'Malley 
1-518-695-5000

Hoytes Concrete Products
7839 New Floyd Road
Rome NY 13440
Thomas Hoytes 
1-877-336-7789

Kistner Concrete Products Inc.
5550 Hinman Rd
Lockport, NY  14094                  
1-716- 434-6157
Old Castle Precast
41 Almeida Rd
Rehoboth MA 02769
Bruce Blackledge 
1-508-336-7600

United Concrete
173 Church St.
Yalesville CT 06492
Tom Long 
1-203-535-4114 

D.A. Collins
101 Route 67
Mechanicville, NY 12118
Andrew Timmis 
1-518-664-9855

Grimm - Green Island
Green Island, NY 12183
1-518- 272-1100

Jefferson Concrete
22850 Murrock Circle
Watertown NY 13601
1-315-788-4171

Lakelands Concrete 
7520 E. Main St. Lima NY 14485
Carl Ashley 
1-585-624-1990

Shea Concrete
87 Haverhill Street

Amesbury, MA 01913
Greg Stratus
1-800-696-7432

Utility Precast Inc.
153 Cranberry Highway
Rochester MA 02770
1-508-291-1314
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33.0 Approved Material – Underground Commercial Installations 

National 
Grid 

Item ID

Item Description Manufacturer 1
Part Number

Manufacturer 2
Part Number

Manufacturer 3
Part Number

Conduit—Straight

2010404 Conduit, 4", schedule 
60 DB PVC

Carlon: 48815 IPEX: 8741 Cantex: A79EA42

2011024 Conduit, Galvanized, 4" By Description

Conduit—Blends

5690446 Bend, Galvanized, 4" 36”
radius

BaynesJones
400R9036

Conditmfg
TUB490D36RGALEL

5690493 Bend, PVC Sch 40, 4", 
90 Degree, 36" Rad.

Cantex: 5233842 Carlon: UA9FNB

Spacers

5646963 Spacer, 4", Base GS Industries: 186-1 IPEX: 29573

5646960 Spacer, 4", Inter. IPEX: 29557GS Industries: 185-1

Certifsaft 59734

5641210 Riser Strap, 4" Electrical Materials:
50-4 USHD

BaynesJones
MINRLAC HD-296

7011830 Lag Screw, 1/4" x 2" Elect. Materials:
106 or 106M

Joslyn J26486.1

3503074 Pipe Grd. Connector, 
4" and 5"

Burndy
GAR3905-BU

Thomasbett 
(0)3905-BU

PLH
LSNW-142

2010424 Temporay Duct Plug, 
4" DB

Scepter
57

2011254 Duct Plug Galvanized 4” Crousehind PLG105

Carlon: 
P258NT

5693359 Coupling, 5 Degree, 
Bell-Spigot, 4"

Carlon: E244N Certifsaft
59544

Cantex: 6151452

Conduit Accessories

2010434 Adapter, Female, 
PVC-Steel, 4"

Carlon: E942N Scepter 
FA55

Cantex: 5140052

2010444 Coupling, 5 Degree, 
Bell-Bell, 4"

Ameripipe
FT518

Scepter
7604360040

Carlon E2440NF

2010454 Straight Coupling, 4" Carlon: E240N Scepter
760443540

2010464 Bell End  Female 4” Carlon: E997N Cantex: 5144012
9202062 Mule Tape NEPTCO WP2500P Condux

08096303
Arnco DLWP25

2011254 Plug Galvanized. 4”
Threaded for Spare Riser

CROUSEHIND
PLG105

9202201 Plug Conduit 4” with metal
loop for mule tape.

Carlon
MAEPG7
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National 
Grid 

Item ID
Item Description Manufacturer 1

Part Number
Manufacturer 2

Part Number
Manufacturer 3

Part Number

9200896 Three Phase 15 kV 
75-500 kVA

Reference 044-113
UF8A

Lakeland UF8A

9202324 Three Phase 15 kV 
750-2500 kVA

Lakeland UF8B

9200898 Three Phase 25-35kV 
75-300kVA

Reference 044-115
UF8C

Lakeland UF8C

Reference 044-114
UF8B

9200896 Three Phase 25-35kV 
500-2500kVA   

Reference 044-116
UF8D

Lakeland UF8D

2011100 Grounding Bushing, 4" OZGEDNEY
BLG 4122

3503013 Grounding Rod 5/8” x 8’
Solid Copperweld

ERITECH
615880

Galvin
6258

9201272 2/0 Cu, Bare, Soft Drawn,
19 Strand

By Description

CROUSEHIND
GLL-10C

Joslyn:
J8338

3503328 Ground Rod Clamp Burndy: GRC58 Blackburn: JAB58H

5960412 “C” Connector, 2/0 – 2/0

3503074 Clamp, ground, conduit 
4” heavy duty, Bronze 

Burndy
GAR3905-BU

Burndy:
YC26C26TN

Electromotion
EM58DBW

Splice box, Handhole, Switchgear Manhole

Transformer Foundations – Precast

Grounding Accessories

5640808 Splice Box as shown 
on page 22

Highline
CVA306038HEIK

5643075 Heavy Duty Handhole on
page 21

Oldcastle Precast
502600

9200893 Switchgear Manhole 15kV OldcastlePrecast
202700/203400/203900

CDR Systems
PA12-3060-37

9200894 Switchgear Manhole 
25-35kV

Oldcastle Precast
202700/203400/204000

2012198 Fiberglass Switchgear Base
on page 33

HighLine
HL-54

Precast Oil Containment Wall

9202153 Three Phase 15 kV 
75-500 kVA

Oldcastle
13411

Lakeland
TPC UF8A

9202154 Three Phase 15 kV 
750-2500 kVA

Lakeland
TPC UF8B

Three Phase 25-35kV 
75-300kVA

Oldcastle
13411

Lakeland
TPC UF8C

Oldcastle
135134

Three Phase 25-35kV 
500-2500kVA    

Lakeland
TPC UF8D

Arrow
S-OCC 134110

Arrow
S-OCC 135134
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5644514 Frame
36” square

Lebaron Foundry
LE386

Syracuse Casting 

5644550 Ring
26” to 36”

Syracuse Casting

5644360 Cover
26”

Lebaron Foundry
L28C11

Syracuse Casting

Lebaron Foundry
LE2836X1

Manhole Frame, Ring and Cover

34.0 Other Materials/ Suppliers
Secondary connectors Compression Connection Crimp Tool 

(used for ground grids)
Burndy Co

Burndy MD7-8 with the extra die set (W-BG).  
Richards Co

Stuart C. Irby Co
Utilco        4583 Buckley Road

Liverpool, NY 13088
Peter Karl
1-315-652-1238

Secondary Splice box Manhole frame, ring and cover

Elliot Industries Lebaron Foundry 
1-800-626-4653 

A.B.B.
Syracuse Casting
1-315-699-2601  

Bollard Covers

Part number # BC760YW

Innoplast  1-800-516-9287

The materials in this book can be found at most Electrical supply stores, listed below are a few.

Baynes Electrical Supply       Electrical Wholesalers Granite City Electric 
Southern MA and RI  All of New England All of New England
1-800- 242-0911 1-800-522-3232 1-800-850-9400

Graybar Electric Wesco
All service areas US New Hampshire 
1-800-472-9227 1-800-258-5228

National 
Grid 

Item ID
Item Description Manufacturer 1

Part Number
Manufacturer 2

Part Number
Manufacturer 3

Part Number
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35.1 3 PHASE UCD DIRECT BURIAL INSPECTION CHECK LIST NEW YORK

Do not backfill BEFORE trench has been inspected and approval by Company. Every item listed below must be 
inspected and checked by the company inspector.

N* Y*
PRE-TRENCH (no inspection)

❒ ❒ Final grade established, surface rough graded, and roadways staked.
❒ ❒ Developer has Service Specifications on site.
❒ ❒ Easement has been executed.

TRENCH
❒ ❒ Min. 30" depth from existing grade to top of cable during all phases of construction.
❒ ❒ Electric infrastructure on “road side”, in all multi-utility trench installations.
❒ ❒ Min. separation between electrical conduit and foreign conduits or pipes.
❒ ❒ All road crossing perpendicular.
❒ ❒ 2” minimum of sand in base of trench.

PRE-BACKFILL (After cable is installed)
❒ ❒ 4” of sand minimum on top of cable
❒ ❒ Minimum separation to foreign utilities and subsurface pipes maintained.
❒ ❒ Sand or screened backfill (with less than 1” stones) on-site for backfilling entire trench, 

(inspector may witness backfilling).
❒ ❒ Warning tape 8" to 12" below finish grade and directly above electrical system.
❒ ❒ No parallel non company utilities directly above or below electrical system.

RISER POLE
❒ ❒ 90° BEND AND straight pipe galvanized steel conduit,. 90° Bend Concrete Encased
❒ ❒ Steel-PVC adapter and steel sweep shall not be encased.
❒ ❒ Ground clamp installed with tap.

*NOTE Y – Acceptable   N – Deficient

35.0 Job Check Off Sheets
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35.2 3 PHASE, CONDUIT ENCASED IN CONCRETE INSPECTION CHECK LIST

Do not pour concrete or backfill BEFORE conduit system inspection and approval by company inspector. Every item
listed below must be inspected and checked by a  company inspector.

N* Y*
PRE-TRENCH (no inspection)

❒ ❒ Final grade established, surface rough graded, and roadways staked.
❒ ❒ Developer has Service Specifications on site.
❒ ❒ Easement has been executed.

TRENCH (prior to concrete encasement)
❒ ❒ Min. 30" depth from existing grade to top of encasement during all phases of construction.
❒ ❒ Electric conduits on “road side”, with 1 spare conduit, in all multi-utility trench installations.
❒ ❒ Min. separation between electrical conduit and foreign conduits or pipes.
❒ ❒ All road crossing perpendicular.
❒ ❒ Conduit plugs installed.
❒ ❒ Plastic spacers properly installed every 5 to 8’ intervals' and at every coupling.
❒ ❒ All curves properly formed with 5° couplings.
❒ ❒ Company conduits to be in separate encasement from all other utilities.

PRE-BACKFILL (after concrete encasement)
❒ ❒ Company conduit in separate encasement.
❒ ❒ Minimum separation to foreign utilities and subsurface pipes maintained.
❒ ❒ Encased concrete thickness > 3" around all conduits.
❒ ❒ Sand or screened backfill (with less than 1” stones) on-site for backfilling entire trench,

(inspector may witness backfilling).
❒ ❒ Warning tape 8" to 12" below finish grade and directly above electrical conduit system.
❒ ❒ No parallel non company utilities directly above or below electrical system.

AFTER BACKFILL (pre-conductor installation inspection)
❒ ❒ Install 2500 lb. Pulling Tape  in all conduit after rodding with a mandrell.

HEAVY DUTY HANDHOLE
❒ ❒ 6" of crushed stone under handhole.
❒ ❒ Seal around conduit entrances with concrete or mortar.
❒ ❒ Manhole cover at finish grade with 2 courses of brick and grout for chimney.

PULLBOX/SPLICE BOX
❒ ❒ 4" of crushed stone under pullbox foundation.
❒ ❒ Cover left secured to box when unattended.
❒ ❒ Flush with sidewalk or slightly above any grassy area.
❒ ❒ Installed behind curb  or other protection to prevent damage (e.g. snowplow)

RISER POLE
❒ ❒ 90° BEND AND straight pipe galvanized steel conduit.
❒ ❒ Steel-PVC adapter and steel sweep shall not be encased.
❒ ❒ Ground clamp installed with tap.

*NOTE Y – Acceptable   N – Deficient
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35.3 3 PHASE UCD CONDUIT INSPECTION CHECK LIST NEW YORK

Every item listed below must be inspected and checked by the company inspector.

N* Y*
PRE-TRENCH (no inspection)

❒ ❒ Final grade established, surface rough graded, and roadways staked.
❒ ❒ Developer has Service Specifications on site.
❒ ❒ Easement has been executed.

TRENCH 
❒ ❒ Min. 30" depth from existing grade to top of conduit during all phases of construction.
❒ ❒ Electric infrastructure on “road side”, with 1 spare conduit if applicable, in all multi-utility trench installations.
❒ ❒ Min. separation between electrical conduit and foreign conduits or pipes.
❒ ❒ All road crossing perpendicular.
❒ ❒ Conduit plugs installed.
❒ ❒ Plastic spacers properly installed every 5 to 8’ intervals and at every coupling.
❒ ❒ All curves properly formed with 5° couplings.
❒ ❒ Company conduits to be in separate from all other utilities.

PRE-BACKFILL
❒ ❒ Company conduit separated from other utilities.
❒ ❒ Minimum separation to foreign utilities and subsurface pipes maintained.
❒ ❒ Sand or screened backfill (with less than 1” stones) on-site for backfilling entire trench,

(inspector may witness backfilling).
❒ ❒ Warning tape 8" to 12" below finish grade and directly above electrical conduit system.
❒ ❒ No parallel non company utilities directly above or below electrical system.

AFTER BACKFILL (pre-conductor installation inspection)
❒ ❒ Install 2500 lb. Pulling Tape in all conduit after rodding with a mandrell.

HEAVY DUTY HANDHOLE
❒ ❒ 6" of crushed stone under handhole.
❒ ❒ Seal around conduit entrances with concrete or mortar.
❒ ❒ Manhole cover at finish grade with 2 courses of brick and grout for chimney.

PULLBOX/SPLICE BOX
❒ ❒ 4" of crushed stone under pullbox foundation.
❒ ❒ Cover left secured to box when unattended.
❒ ❒ Flush with sidewalk or slightly above any grassy area.
❒ ❒ Installed behind curb  or other protection to prevent damage (e.g. snowplow)

RISER POLE
❒ ❒ 90° BEND AND straight pipe galvanized steel conduit.
❒ ❒ Steel-PVC adapter and steel sweep shall not be encased.
❒ ❒ Ground clamp installed with tap.

*NOTE Y – Acceptable   N – Deficient
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35.4 TRANSFORMER FOUNDATION INSPECTION CHECK LIST

Do not pour concrete prior to inspection and approval by Company of the pad forming and reinforcement, the subgrade
preparation, and the ground grid. Do not back fill after removing the forms prior to pad inspection. Every item listed
below must be inspected and checked off by Company inspector.

N* Y*
PRE-INSTALLATION

❒ ❒ Proposed location within 10' of paved way open to vehicular access.
❒ ❒ Proposed location has minimum of 10' clear space in front of transformer doors.
❒ ❒ Proposed location has minimum clearance to buildings, doorways, windows, ventilation ducts, fire escapes,  

and other combustibles as per pages 14 and 15 of this guide.
❒ ❒ Bollard locations are identified by Company.
❒ ❒ Ground grid installation and two ground rods

PRE-POURING
❒ ❒ 12" gravel and 2" sand below pad location.
❒ ❒ Reinforcing bars.
❒ ❒ Concrete forms correct height, size, orientation, opening, etc.
❒ ❒ Concrete forms in correct location.
❒ ❒ Ground grid installation and two ground rods.
❒ ❒ 36" radius at all 90° sweeps into pad stopping 1" above pad.
❒ ❒ Secondary sweeps in place and proper number.

AFTER POURING (after removing forms and prior to backfilling) 
❒ ❒ Pad correctly formed and 10” high.
❒ ❒ ¾" chamfer along the edges. Sweeps 1" above pad.

AFTER BACKFILL 
❒ ❒ 6" protective bollards are correctly installed.
❒ ❒ Pad 5" above final grade.
❒ ❒ Pad has 10' of clear space in front of transformer doors, is 10' from an accessible paved 

way and has the minimum clearance to other structures.

*NOTE Y – Acceptable   N – Deficient
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36.0 Cable Installation Maximum Pull Chart

Straight cable pull chart typical maximum pulls

15kV Class 35kV Class
Wire
Size

Riser
to Pad

Riser to
Pull Box

Pull box 
to Pull Box

Riser 
to Pad

Riser to
Pull Box

Pull box to
Pull Box

#2 AL 530 605 750 n.a. n.a. n.a.

1/0 AL n.a. n.a. n.a. 320 360 750

2/0 CU n.a. n.a. n.a. 615 695 750

4/0 CU 695 720 750 n.a. n.a. n.a.

Note:
1) All Calculations are based on a straight pulls
2) All conduits are 4”
3) Assume 50Lb reel drag
4) Assume .5 for coefficient of friction
5) Pulls are in feet 
6) Pulls distances are shown from worst case pulling end.
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37.0 Padmount Compartment Sealing Requirement
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1.0 07/19/10 New document superseding all previous versions of ESB 759B.

Version Date Description of Revision

38.0 Revision History

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-12 
Page 67 of 69

204



64

National Grid / Supplement to Specifications for Electrical Installations / ESB 759B July 2010   

For the latest authorized version, please refer to the company’s website at http://www.nationalgridus.com/electricalspecifications.

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-8-12 
Page 68 of 69

205



National Grid is an international energy
delivery company. In the U.S., National
Grid delivers electricity to approximately
3.3 million customers in Massachusetts,
New Hampshire, New York and Rhode
Island, and manages the electricity network
on Long Island under an agreement
with the Long Island Power Authority
(LIPA). It is the largest distributor of
natural gas in the northeastern U.S.,
serving approximately 3.4 million 
customers in Massachusetts, New
Hampshire, New York and Rhode
Island. National Grid also owns over
4,000 megawatts of contracted electricity
generation that provides power to over
one million LIPA customers.

National Grid
40 Sylvan Road
Waltham, MA 02451-1120
1-800-322-3223 New England
1-800-642-4272 New York
www.nationalgridus.com

CM4518_759B  9/10
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The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4770 
Responses to Commission’s Fourth Set of Data Requests 

Issued December 21, 2017  

Prepared by or under the supervision of:  Alfred Amaral, Raymond Rosario, and Ryan Constable 

PUC 4-9 

Request: 

Please provide the process and timeline for a customer seeking to interconnect new load to (a) 
the National Grid electric distribution system and (b) the National Grid gas distribution system. 

Response: 

(a) An electric customer seeking to connect to National Grid’s distribution system needs to 
contact the Company via phone, fax, or email to initiate a work order.  The customer will 
be assigned a job owner, who will be the single point of contact for the customer and 
process the request through to completion.  Additional information may be required 
depending on the type of customer and the size of the request/project and factors 
including, customer loads, easement information, deed requirements, order of conditions, 
permits, payment, and/or inspection.  The timeline for the request will also depend on the 
size of the project and required construction.  For example, a simple job generally may 
take up to two weeks, whereas a complex job may take up to 18 months.  See Attachment 
PUC 4-9-1 for a detailed step-by-step process.   

(b) A gas customer seeking to connect to the National Grid’s distribution system needs to 
contact the Company via phone, fax, or email to initiate a work order.  The customer will 
be assigned a job owner, who will be the single point of contact for the customer and 
process the request through to completion.  Additional information may be required 
depending on the type of customer and the size of the request/project (customer loads, 
easement information, deed requirements, order of conditions, permits, payment, and/or 
inspection).  The timeline for the request will also depend on the size of the project and 
required construction.  For example, a simple job may generally take up to six to eight 
weeks, whereas a complex job may take up to six months.  See Attachment PUC 4-9-2 
for a detailed step-by-step process.   

207



Jan 2016   

NOTE:  Latest Specifications for Electrical Installations can be found at  
http://www.nationalgridus.com/electricalspecifications   

 

           
 

 
 

 
 
Standard Service Fulfillment Lifecycle 

 
 

 
 
 
 
Requests for electrical service originate with our Order Initiation team (New England 800-375-7405 or New York 
315-460-7119) [1].  The request is then reviewed and assigned to a Customer Fulfillment (CF) representative 

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 4-9-1 
Page 1 of 2
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[2].  Our CF representatives are trained to manage particular job types - ranging from simple residential service 
connections to multi-million dollar commercial developments.   CF representatives serve as the primary point of 
accountability for all customer requested, electrical distribution work at National Grid.   They are customer 
advocates with the primary responsibility of overseeing requests across the entire service fulfillment process.  
  
The assigned CF representative will contact the customer (requestor) to obtain necessary information to 
properly design and construct the service as needed [3].  This information varies based on scope, but 
can include items such as electrical loading information, site plans, one-line electrical schematics, easement 
data, etc.   The CF representative will also describe the remaining steps of the process along with 
general timelines to complete the process.  Simple service connections can typically be completed within three 
weeks, while complex jobs that require extensive construction may take several months.  They’ll also 
provide contact information, so that the customer (requestor) can address any questions/concerns directly at 
any time during the process.  Please keep in mind that certain requests may require additional information not 
specifically noted here.   
 
Once the CF representative has obtained all necessary information from the customer (requestor) [4], they’ll 
progress the job to our Distribution Design team.  A local designer will then conduct a site visit and determine 
the design requirements of the job as appropriate.   If necessary, the requesting contractor, 
developer, or electrician can meet and discuss the technical aspects of the job with the designer directly during 
this phase.  Note that some requests such as simple service upgrades may qualify for prescribed programs that 
bypass phases of the process (i.e., National Grid Connects program).  If eligible, these expedited requests will 
be addressed with the requesting party by the CF representative.  
 
Upon completion of the design [5], a variety of requirements may need to be completed before the job can 
progress to our construction department.  Some of these requirements are dependent upon third parties.  For 
example, easements, municipal inspections, permits, or pole sets managed by other utilities (Verizon, FairPoint, 
Cox, etc.) may be required and could potentially add to the time it takes to complete the job.  Jobs that require 
customer payment may also take longer (National Grid requires payment, per regulated tariffs, prior to 
beginning construction.)  Once all the job requirements have been met [6,7], the work will be scheduled for 
construction [8].  The scheduling phase for construction could take a week for simple projects or as long as six 
weeks for complex projects.  Actual construction duration will also vary by job scope [9]. Upon construction 
completion, the service will be energized by our line or meter department as appropriate.   
 
As a reminder, communication between the customer (requestor) and the CF representative is the best way to 
stay informed of the job’s status throughout the lifecycle of the request.  CF will also provide detailed policy and 
procedural information as needed. 
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Gas Service Construction Process 

Order Initiation 

Phase 

Target: 3 to 5 days

Design & 

Engineering 

Phase 

Target: 4 Weeks

**This phase is for 
Non-standard Gas 
Connections only**

Order Processing

Phase 

Target: 2 Weeks

Construction 

Phase 

Target: 6-12 weeks**

**depending on 
project complexity
and market demand 
for new gas services

Customer calls Lead Intake 
or Customer Connections 
to apply for new gas service 
or service upgrade. 
1-877-MY-NGRID.

This symbol indicates a step where delays are common. Match the corresponding 
number to that in the "Unforeseen Issues" document for more information.    

This symbol indicates that the process cannot proceed 
until the customer fulfills the requirements in that step.

Customer (or their designee) 
must provide info requested: total 
connected load, site plan if new 
construction, need date for service, 
any pertinent property / facility / 
easement info.

A review of all  underground 
utilities is performed to determine 
whether gas infrastructure is in 
place or needs to be built to serve 
the new load.  

Customer Connections and Ops 
Supervisor may visit the site
to gather additional information. 

2

1

Customer Connections sends all 
info to National Grid Gas Engineering 
Team to review / design.

National Grid’s Gas Engineering team 
reviews loads and approves design.

4 5

3

All relevant permits and environmental 
requirements related to the customer's 
private property must be met. These would 
be listed in any Order of Conditions received 
with the customer's Building Permit. 6

National Grid Gas crews will 
dig a trench and install gas 
conduit (pipe) on customer's 
private property. National Grid 
crews will also complete any 
required civil work in the 
public way.

All National Grid  work 
is weather permitting.
 

National Grid Actions

Customer Actions

✔

CM6930 (11/17)

 
 

 

 

 
 

 

 

 

 

 

This symbol indicates that 
the step requires an action 
by the customer.

Service 

Completion

Phase

The timing for this

phase is primarily 

dependent upon 

the customer.  

Target for National

Grid to set the gas 

meter is 3 days.

Customer Connections uses approved 
design to calculate the customer's
financial contribution. 

A Service Line Agreement is drafted and 
sent to the customer. 

The Service Line Agreement must be 
signed by the customer and returned to 
National Grid.  

A National Grid Job Owner
is assigned after customer's
Service Line Agreement is 
received.

A Work Order is created and confirming 
letter is sent to the customer.

An invoice is generated and sent 
to the customer. 

The invoice must be paid in full 
before the process can proceed.  

A customer easement is required only if the 
new gas service crosses private property or is 
within a subdivision. If an easement is required, 
National Grid will draft the easement and send
it to the customer for signature. Easements must 
be executed and returned to National Grid before 
construction can begin.

 

National Grid will obtain 
a "DIGSAFE" before digging 
on private property or in the
public way.

 

Customer performs all plumbing work 
needed inside the facility receiving the 
new gas service.

Customer must schedule a municipal  plumbing 
inspection for approval of interior work. The new 
gas service is "tagged" by the Muni Plumbing 
Inspector once it's approved.

Customer must inform National Grid 
once the service has been "tagged".
Call 1-800-322-3223.

Customer initiates meter set by 
calling National Grid Customer 
Service at 1-800-322-3223.

Customer makes arrangements with 
National Grid to turn the gas on and
light their equipment.

7

These steps can happen simultaneously

8

 

$

 
✔

WO 
#123

Once all permits are received 
the service is targeted with 
a completion date and schedule
for construction.

The Job Owner completes a cost 
analysis to see if a customer 
contribution is required.

$
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The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4770 
Responses to Commission’s Fourth Set of Data Requests 

Issued December 21, 2017  
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PUC 4-10 

Request: 

Of the 207 positions listed on Schedule MPH-1 (Book 1, pages 91-97), are all of those new hires 
or are they inclusive of current vacancies being filled. 

Response: 

The 207 positions listed on Schedule MPH-1 (Book 1, Bates Pages 91-97) are all new hires and 
are not inclusive of current vacancies being filled. 
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Request: 

Referencing Division 3-8, please also reconcile Ms. Heaphy’s new hires count with that of Ms. 
Little and Mr. Horan. 

Response: 

With respect to Division 3-8 and the new-hire counts referenced in the pre-filed direct testimony 
of Company Witnesses Maureen P. Heaphy and Timothy F. Horan, the differences in employee 
counts are a function of the particular years and individual companies referenced in the 
respective testimonies.   

Specifically, Ms. Heaphy’s testimony counts incremental full time equivalents (FTEs) for the 
Rate Year and Data Years for Narragansett Electric, Narragansett Gas, and National Grid USA 
Service Company, Inc. (the Service Company).  This incremental FTE count is 207 FTEs. 

Ms. Little’s testimony counts incremental FTEs, vacancies, and retiree positions, only for the 
Rate Year for Narragansett Electric, Narragansett Gas, and the Service Company.  This 
incremental FTE count is 204 FTEs. 

Mr. Horan’s testimony counts incremental FTEs for the Rate Year and Data Years, only for 
Narragansett Gas and Narragansett Electric.  This incremental FTE count is 87 FTEs. 

Also, please note that Ms. Little’s testimony includes vacant and retiree positions, while Ms. 
Heaphy’s and Mr. Horan’s testimony does not.  Ms. Little’s testimony and Ms. Heaphy’s 
testimony includes three incremental FTEs for distributed generation, but Mr. Horan’s does not. 

Please refer to Attachment PUC 4-11, which reconciles Ms. Heaphy’s new-hire counts with 
those of Ms. Little and Mr. Horan. 
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RY 2019 DY 1 DY 2 Total RY 2019 DY 1 DY 2 Total RY 2019 DY 1 DY 2 Total

Total FTE's 68 9 10 87 204 - - 204 178 15 14 207
Details below:

Gas
        - Incremental FTE's 36 7 5 48 36 - - 36 36 7 5 48

             - Retiree's - - - - (6) - - (6) - - - -

             - Vacancies - - - - 9 - - 9 - - - -

Total Gas 36 7 5 48 39 - - 39 36 7 5 48

Electric
        - Incremental FTE's 32 2 5 39 35 - - 35 35 2 5 42

             - Retiree's - - - - (3) - - (3) - - - -

             - Vacancies - - - - 26 - - 26 - - - -

Total Electric 32 2 5 39 58 - - 58 35 2 5 42

Service Co.
        - Incremental FTE's - - - - 107 - - 107 107 6 4 117

             - Retiree's - - - - - - - - - - - -

             - Vacancies - - - - - - - - - - - -

Total Service Co. - - - - 107 - - 107 107 6 4 117

Comment
Electric 

RIPUC Docket 4770
Reconcile Narragansett FTE's - DIV 3-8 & RIPUC 4-11       

per submitted Testimony

Job title Distributed Design. Department 

Distributed Generation Solar.  3 FTE's  - not 

included in Electric RY 2019 Incremental FTE's

Job title Distributed Design. Department 

Distributed Generation Solar.  3 FTE's  - are 

included in Electric RY 2019 Incremental 

FTE's

Job title Distributed Design. Department 

Distributed Generation Solar.  3 FTE's  - are 

included in Electric RY 2019 Incremental 

FTE's

T. Horan M. Little M. Heaphy

The Naragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 4-11

Page 1 of 1
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PUC 4-12 

Request: 

Referencing the Rosario Joint Testimony on pages 18 and 19, please indicate when the vacancies 
will be filled. 

Response: 

For Narragansett Electric, of the 26 positions referenced in the testimony, the following has 
occurred: 

• 13 positions are filled; 
• Four positions are scheduled to be filled as of March 2018; 
• One position is scheduled to be filled by mid-2018 (during this proceeding); 
• Four positions are seasonal and are scheduled to be hired for six to nine months 

beginning in February 2018; and 
• Four positions are vacant and are not scheduled at this time. 

For Narragansett Gas, all nine of the positions referenced in the testimony have been filled. 
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PUC 4-13 

Request: 

Please provide the capital structure of National Grid, plc at the end of the Test Year and 
projected at September 1, 2018. 

Response: 

National Grid plc’s financial statements are prepared in accordance with International Financial  
Reporting (IFRS) standards, and National Grid plc does not regularly report its capital structure 
in accordance with US Generally Accepted Accounting Principles (GAAP) standards.  Since 
there are several differences between the two accounting standards, National Grid plc has 
previously prepared an “adjusted capital structure” to assess the comparable gearing of National 
Grid plc and US operating companies.  As provided in Attachment PUC 4-13, the most recent 
adjusted capital structure was prepared based on financial statements as of March 31, 2016, and 
National Grid plc’s capital structure was comprised of approximately 49.3 percent equity and 
50.7 percent debt (excluding gross short term debt).  National Grid plc’s adjusted capital 
structure has not been prepared for the Test Year or projected at September 1, 2018. 
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NATIONAL GRID PLC’S CAPITAL STRUCTURE

The following table presents the ‘adjusted capital structure’ of NG plc, which is used to assess 
the comparable gearing of the group for the purposes of US rate cases. An explanation of the 
reason/source of the adjustments is provided below the table. 

2016
 (£m)

NG consolidated reported equity - US GAAP 18,512 a 

Less NG Gas consolidated reported equity - US GAAP (10,221) b 

Add back NGG intercompany 5,609 c 

Add back NGG net debt excluding derivatives (9,147) d 

Add back NGG Derivatives 514 e 

Less NG Gas equity pre intercompany and net debt (13,245) f 

Less NGET consolidated reported equity - IFRS (2,774) g 

Less NGET US GAAP adjustments 27 h 

Add back NGET intercompany (46) i 

Add back NGET net det excluding derivatives (6,766) j 

Add back NGET derivatives (253) k 

Less NGET equity pre intercompany and net debt (9,812) l 

Add NGG Transmission RV  5,594 m

Add NGG Distribution RV  8,676 n 

Add NGG Metering and Xoserve book value  212 o 

Add NGET RV 11,830 p 

Add NGUK pension scheme liability 0

Add NG Hybrid bond (equity portion) 995 q 

NG adjusted equity 22,762 r 

NG reported net debt - US GAAP 24,820 s 

NG derivatives related to debt (incl cross currency swaps)  106 t 

Less [NG Hybrid bond (remove non-debt portion)] (995) q 

Less Current portion of US GAAP short term debt (519) u 

Total net debt (excluding gross short term debt) 23,412 v 

Equity plus debt (excluding gross short term debt) 46,174 w

Equity/equity plus debt (excluding gross short term debt) 49.3% x 
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Notes: 

a. The net equity (i.e. amounts attributable to equity shareholders of the parent company) 
presented in accordance with US GAAP for the National Grid plc consolidated group. This is 
calculated taking the consolidated equity calculated in accordance with IFRS (per the audited 
Annual Report & Accounts). The calculated US GAAP ‘adjustments’ (see note (s)) to net 
equity are added to the IFRS net equity to obtain the US GAAP net equity. 

b. The net equity (i.e. amounts attributable to equity shareholders) presented in accordance with 
US GAAP for the National Grid Gas plc consolidated group (‘NG Gas plc sub-group’). This 
is calculated taking the consolidated equity calculated in accordance with IFRS (per the 
audited accounts of NG Gas plc). The calculated US GAAP ‘adjustments’ (see note (t)) to net 
equity are added to the IFRS net equity to obtain the US GAAP net equity. 

c. NGG intercompany – refers to amounts owed to the NG Gas plc sub-group by other 
companies within the NG plc group (but outside the NG Gas plc sub-group). 

d. NGG net debt excluding derivatives – refers to amounts owed by the NG Gas plc sub-group 
to external debt holders and to other companies within the NG plc group (but outside the NG 
Gas plc sub-group), offset by cash and equivalent short-term funds which are deemed to be 
part of ‘net debt’. This includes any accrued debt-related interest and hedge-accounting 
related fair value adjustments (both of these being calculated on an IFRS basis). 

e. NGG derivatives – these are the fair value of derivative instruments used by the NG Gas plc 
group to hedge its net debt. 

f. This is the sub-total of items b + c + d + e. This amount is deducted from the total US GAAP 
net equity value of the NG plc group. The regulatory asset values (‘RAV’) of NG Gas plc are 
added back in as noted in items (m) and (n). 

g. The net equity (i.e. amounts attributable to equity shareholders) presented in accordance with 
IFRS for the National Grid Electricity Transmission plc consolidated group (‘NGET plc sub-
group’). This is calculated taking the consolidated equity calculated in accordance with IFRS 
(per the audited accounts of NG Gas plc). 

h. The calculated US GAAP ‘adjustments’ (see note (t)) to NGET plc sub-group’s net equity. 

i. NGET intercompany – refers to amounts owed to the NGET plc sub-group by other 
companies within the NG plc group (but outside the NGET plc sub-group). 

j. NGET net debt excluding derivatives – refers to amounts owed by the NGET plc sub-group 
to external debt holders and to other companies within the NG plc group (but outside the 
NGET plc sub-group), offset by cash and equivalent short-term funds which are deemed to 
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be part of ‘net debt’. This includes any accrued debt-related interest and hedge-accounting 
related fair value adjustments (both of these being calculated on an IFRS basis). 

k. NGET derivatives – these are the fair value of derivative instruments used by the NGET plc 
group to hedge its net debt. 

l. This is the sub-total of items g + h + i + k + j. This amount is deducted from the total US 
GAAP net equity value of the NG plc group. The regulatory asset value (‘RAV’) of NGET 
plc is added back in as noted in item (p). 

m. NGG Transmission RV – refers to the regulatory asset value (‘RAV’) of the gas transmission 
business owned by NG Gas plc. This is calculated in accordance with the rules set by UK 
regulator (Ofgem) and is a pool of historical investment and incurred costs upon which an 
allowed return may be earned. This is effectively a UK equivalent of “rate-base” in the US. 

n. NGG Distribution RV – refers to the regulatory asset value (‘RAV’) of the gas distribution 
business owned by NG Gas plc. The basis of calculation is as described in item (m). 

o. NGG Metering / Xoserve (book values) – the accounting book values of the other businesses 
that form part of the NG Gas plc sub-group (i.e. excluding the gas distribution and 
transmission operations, being the regulatory businesses that contribute towards the RAVs). 
NGG Metering is a gas metering business and Xoserve is a shared services business for the 
UK’s gas distribution networks. 

p. NGET RV – refers to the regulatory asset value (‘RAV’) of the electricity transmission 
business owned by NGET plc. The basis of calculation is as described in item (m). 

q. NGG Hybrid bond (50% equity portion) – refers to the ‘equity portion’ of the £2 billion of 
debt issued by NGG (treated as 50% debt 50% equity for credit rating purposes). 

r. This is the sub-total of items a + f + l. 

s. NG reported net debt – refers to amounts owed by the NG plc group to external debt holders, 
offset by cash and equivalent short-term funds which are deemed to be part of ‘net debt’. 
This is calculated on a US GAAP basis (i.e. excluding derivatives), less the equity portion of 
the Hybrid debt as described in item (q). 

t. NG derivatives related to debt (incl cross currency swaps) – refers to derivatives used to 
hedge NG plc group ‘net debt’. 

u. US GAAP adjustments due to differences between IFRS accounting and US GAAP 
accounting for the same transactions. There are a number of reasons that these differences 
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exist. For detailed explanations and examples of the significant GAAP adjustments see pages 
153-164 of the NG plc Annual Report & Accounts for 2006/07. 

v. This is the sub-total of items s + t + q + u. 

w. This is the sub-total of items r + v. 

x. This is the ratio of r to w. 
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PUC 4-14 

Request: 

For each year since the decision in Docket No. 4323, where either Narragansett Electric or 
Narragansett Gas did not achieve its allowed ROE, please provide the primary reason with 
supporting schedules or analysis. 

Response: 

In the ratemaking process, the authorized return on equity (ROE) is set by the Public Utilities 
Commission (PUC) based on various factors, including analytical results of studies identifying 
the return on capital expected by investors.  Once incorporated into rates, the return on equity is 
not guaranteed.  Instead, the Company is only able to earn that return if:  (1) operating costs 
remain at or below the cost level included in rates; (2) revenues remain at or above the level 
anticipated in setting base distribution rates (and are retained by the Company); or (3) some 
combination of these two circumstances occurs.   

With the implementation of the revenue-decoupling mechanism (RDM), there is no opportunity 
for the Company to retain revenues that might be collected in excess of the revenue level 
incorporated into rates (except to a limited extent on the gas side).  Any excess revenues that 
might be generated as a result of increased customer load, weather, or good economic conditions 
is credited to customers through the RDM such that the Company only ever collects exactly the 
amount of revenues contemplated in setting the approved revenue requirement.  

Therefore, when the Company’s actual, earned return falls below the authorized return, it is a 
signal that the Company has expenses that are not being recovered through rates, i.e., the 
Company’s actual cost of service is greater than the level of revenues allowed through the RDM.  
The Company has not prepared an analysis of the differential between its actual costs and the 
costs allowed through rates in each year since new rates were set in Docket No. 4323.  Rates 
were set in Docket No. 4323 on the basis of a settlement agreement between the Company and 
the Division of Public Utilities and Carriers, and the US Navy.. 

However, in Docket No. 4323, the Company’s application to the PUC requested a change in base 
distribution rates to address a total revenue deficiency of $31,448,278 for Narragansett Electric 
and a total revenue deficiency of $19,952,203 for Narragansett Gas.  The Company settled for an 
increase of $18,508,229 for Narraganset Electric representing only 59 percent of the Company’s 
calculated deficiency.  For Narragansett Gas, the Company settled for an increase of 
$11,292,567, representing only approximately 57 percent of the Company’s calculated 
deficiency.  Thus, the settlement agreement likely did not provide sufficient revenues to allow 
the Company to earn its ROE even from the outset of new rates. 
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More specifically, the settlement rates became effective February 1, 2013, with an authorized 
ROE of 9.5 percent.  Narragansett Electric did not earn its allowed return of 9.5 percent in any 
year following the settlement.  The highest ROE obtained by Narragansett Electric was 8.28 
percent in 2015.  However, in all other years, the return was well under these results (i.e., 6.98 
percent in 2013; 7.52 percent in 2014 and falling to 5.84 percent in 2016).   

Narragansett Gas earned its authorized ROE in the 12-month period ending March 2014 (i.e., in 
the year immediately following the setting of new rates).  However, its earned return has fallen 
each year from that point to 7.78 percent in 2015 and 6.73 percent in 2016.   

Therefore, it is clear that the allowed rate increases in the settlement were essentially borderline 
revenue levels that did not sufficiently address ongoing cost increases arising from day-to-day 
operations.   

Examples of expenses that would be the primary drivers of the differential between the cost of 
service captured in settlement rates and the actual cost of service include (but are not limited to) 
the following: 

 Labor Costs.  The Company’s union and non-union labor costs constitute approximately 
37 percent of total operation and maintenance (O&M) expenses, or 16 percent of the 
overall cost of service.  The Company’s proposed revenue requirement in Docket No. 
4323 included labor costs for the employee headcount as of the test year ending 
December 31, 2011, escalated through the rate year ending January 31, 2014.  Payroll 
costs associated with any increased headcount after December 31, 2011, and raises and 
salaries and wages after January 31, 2014 for all employees would have had a direct, 
negative impact on the Company’s ability to earn its authorized ROE.  As discussed in 
the Joint Pre-Filed Direct Testimony of Raymond J. Rosario, Jr., Alfred Amaral III, and 
Ryan M. Constable, there are several drivers for increasing workload in operations that 
include, for example, increased compliance actions associated with Pipeline and 
Hazardous Materials Safety Administration (PHMSA) regulatory requirements, and a 
sustained increase in distributed generation interconnection service applications.  The 
Company has included the increases in labor costs associated with these specific 
programs in its proposed rates; however, the drivers for these increased workload 
required arose subsequent to the Company’s settlement in Docket No. 4323, and are, 
therefore, unrecovered unless and until base distribution rates are changed. 

 Labor-Related Benefits Costs:  The costs of employee healthcare plans and other labor-
related costs are constantly escalating.  Increases in these costs after the Test Year would 
have had a direct, negative impact on the Company’s ROE, particularly if staffing levels 
are increasing at the same time to address new workload requirements. 
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 Incentive Compensation:  Under Rhode Island precedent, only a portion of the 
Company’s actual incentive compensation expense is allowed in rates.  However, the 
Company does not have the discretion to eliminate the portion of incentive compensation 
that is not allowed in rates.  Incentive compensation is a normal, expected element of 
total compensation, which the Company must offer to employees to stay competitive in 
the marketplace.  Therefore, the unrecovered portion of incentive compensation (and any 
increases in the allowed portion) would have had a direct, negative impact on the 
Company’s ROE. 

 Investments Associated with O&M Expense:  There are other costs associated with 
critical programs, processes, or systems that the Company has implemented since the 
decision in Docket No. 4323 that were not included in rates.  For example, as discussed 
in the Joint Pre-Filed Direct Testimony of Anuraag Bhargava, Daniel J. DeMauro, and 
Mukund Ravipaty, when National Grid USA Service Company, Inc. implements a new 
Information Services (IS) system to upgrade or modernize gas and electric service, the 
Company incurs the associated O&M rent expense.  Proposed rent expense for IS 
projects escalate from $4,266,032 in the Rate Year to $17,859,814 two years later, which 
would have had a substantial impact on the Company’s ability to earn its authorized 
return.  However, the IS projects are necessary to achieve safe, reliable, efficient, and 
secure operations for customers.  Therefore, absent adjustments to rates to recognize 
post-Rate Year increases in rent expenses, the Company’s ability to earn its authorized 
rate of return on a going forward basis is fundamentally impaired, although the Company 
plans to make investments that directly benefit utility operations for customers. 

The Company works constantly to identify and implement performance enhancements and 
process efficiencies to mitigate rising operating costs so that it can earn the best return possible 
under the circumstances and given the rates in effect.  Over the longer term, these initiatives help 
to keep the cost of service lower than it otherwise would be for customers.   

However, two challenges exist.  First, the level of productivity efficiencies required to offset 
earnings attrition of the magnitude of 300 to 400 basis points lower than the authorized ROE is 
not generally attainable through normal operations.  Efficiency gains with any level of scale 
require investment to achieve, such as investment in new systems, but incremental investments 
in systems infrastructure or automation are not consistently funded in rates.  To avoid the 
earnings attrition that drives more frequent rate cases, it is critical that the Company have a 
reasonable opportunity to recover these types of investment costs through customer rates on a 
timely basis.  It is these investments that will help to reduce operating costs and assist in slowing 
the frequency of base-rate changes over time. 

Second, the largest part of the Company’s cost of service is labor and labor-related costs that are 
persistently increasing due to inflationary pressures.  In fact, these costs often increase at a rate 
greater than the rate of inflation.  Increases in staffing and the associated compensation elements 
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have almost a punishing effect on the Company’s ability to earn its authorized return, or even a 
reasonable return within range of the authorized ROE.  Given that the PUC’s ratemaking 
procedures do not allow for any type of inflation adjustment after the Rate Year, it becomes 
imperative to capture known and measurable changes in staffing levels and associated 
compensation in base distribution rates when those rates are set.   

Lastly, other O&M expenses will vary from the Rate Year based on a combination of financial 
conditions and the Company’s day-to-day operations.  With the Company’s anticipated capital 
investment plan, related O&M expenses are likely to vary from those estimated in the Rate Year.  
In the Company’s Power Sector Transformation Plan, the Company would include an annual 
revenue requirement that would allow for reconciliation of both capital investment, and O&M 
expenses.  Absent a multi-year rate plan that includes reconciliation for O&M expenses, in 
conjunction with capital investment, the Company is unlikely to earn its authorized return as 
long as there is  a differential between the Company’s actual costs and the costs allowed through 
rates.      
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PUC 4-15 

Request: 

How will Narragansett Electric apply the proposed 15% discount to customers taking from 
competitive supply? 

Response: 

The response to this information request applies to electric service only because residential gas 
customers cannot receive their gas supply from a competitive supplier.   

The Company is proposing to apply the 15% discount to both delivery charges and supply 
charges on the bill of an eligible low income customer, regardless of whether the customer is 
receiving Standard Offer Service from the Company or receiving electric supply from a non-
regulated power producer (NPP) and the Company bills electric supply charges on behalf of the 
NPP.   The Company is proposing that the amount of the discount be based on the total amount 
billed by the Company.  If an NPP has chosen the Complete Billing Service pursuant to the 
Company’s Terms and Conditions for Nonregulated Power Producers, R.I.P.U.C. No. 1191, and, 
consequently, the customer’s bill from the Company includes the NPP charge, then the NPP 
charge will be included in the amount upon which the low income discount percentage is 
applied.  To the extent that the NPP has not chosen the Complete Billing Service and bills its 
charges separately, then the low income discount would not be based on an amount that includes 
the NPP charges. 

To clarify the Company’s proposal, the Company will add the following clarification to the 
proposed provision on the low income discount included in the Company’s proposed Low 
Income Rate (A-60) Retail Delivery Service tariff, R.I.P.U.C. No. 2184: 

LOW INCOME DISCOUNT 

The Customer’s total bill for service as determined based upon the provisions above, in 
addition to charges for generation service billed under the Complete Billing Service option 
pursuant to §2.1.1 of the Company’s Terms and Conditions for Nonregulated Power Producers in 
effect from time to time, will be discounted by fifteen (15) percent. 
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Request: 

If low income customers taking from competitive supply will be given the 15% discount, please 
provide the following, for the most recent 12-month period for which actual data is available, 
assuming that the current proposal were in place: 

(a) The amount of the discount that would have been provided for the A-60 customer class, 
regardless of the source of energy supply. 

(b) The amount of the discount that would have been provided, assuming all A-60 customers 
had been on standard offer service. 

Response: 

(a) Please see Attachment PUC 4-16, Page 1, which estimates the total annual discount 
applicable to Rate A-60 customers regardless of the source of their electric supply to be 
$5,925,739. 

(b) Please see Attachment PUC 4-16, Page 2, which estimates the total annual discount 
applicable to Rate A-60 customers assuming all were receiving Standard Offer Service to 
be $5,784,992.   

Please note that, for the purposes of this analysis, the Company:  (1) has not shown the change in 
Gross Earnings Tax  between the two scenarios as a result of using a different electric supply 
charges in the two scenarios; (2) has reflected a customer charge of $2.75 per month to align 
with the Company’s proposal for the Rate A-60 customer charge in this rate case; (3) has used 
the rates in effect during the test year to calculate the estimated low income discounts, with the 
exception of the aforementioned customer charge and the Competitive Supplier Charges 
presented on Attachment PUC 4-16, Page 1, Line (21); (4) has not prorated usage between the 
two months over which a rate change had taken place; and (5) has used the Rate A-60 test year 
billing determinants (July 2016 through June 2017) because this information was readily 
available for the analysis. 
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The Narragansett Electric Company

Estimated Low Income Discount Under Current Proposal Based on Test Year Information
Based on Rate A-60 Customers on Standard Offer Service and Rate A-60 Customers on Complete Billing Competitive Supply

(Excludes Rate A-60 Customers on Passthrough Billing Competitive Supply)

Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Total
(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m)

kWh Deliveries
(1)(a) Rate A-60 (SOS Only) 16,910,045 20,114,312 17,561,740 12,842,700 12,125,905 14,024,365 16,390,016 14,883,949 13,685,715 13,768,105 11,955,269 13,163,850 177,425,971
(1)(b) Total Rate A-60 (SOS & Comp Supp) 21,035,433 25,257,610 22,359,260 16,270,586 15,217,176 17,635,481 20,779,372 18,795,178 17,159,044 17,236,272 15,059,950 16,491,327 223,296,689

Number of Bills
(2) Rate A-60 35,080 34,946 34,517 34,783 34,504 32,416 33,909 33,542 31,591 32,580 35,339 35,515 408,722

Rate A-16 Rates in Effect
(3) Proxy Customer Charge $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75
(4) LIHEAP Enhancement Charge $0.73 $0.73 $0.73 $0.73 $0.73 $0.73 $0.81 $0.81 $0.81 $0.81 $0.81 $0.81
(5) RE Growth Charge $0.17 $0.17 $0.17 $0.22 $0.22 $0.22 $0.22 $0.22 $0.22 $0.22 $0.22 $0.22
(6) Distribution Energy Charge $0.04283 $0.04283 $0.04283 $0.04278 $0.04278 $0.04278 $0.04278 $0.04278 $0.04278 $0.04268 $0.04268 $0.04268
(7) Renewable Energy Dist Charge $0.00344 $0.00344 $0.00344 $0.00344 $0.00344 $0.00344 $0.00674 $0.00674 $0.00674 $0.00677 $0.00677 $0.00677
(8) Transmission Charge $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.03179 $0.03179 $0.03179
(9) Nonbypassable Transition Charge ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) $0.00057 $0.00057 $0.00057

(10) Energy Efficiency Program Charge $0.01107 $0.01107 $0.01107 $0.01107 $0.01107 $0.01107 $0.01154 $0.01154 $0.01154 $0.01154 $0.01154 $0.01154
(11) Standard Offer Service Charge $0.08679 $0.08679 $0.08679 $0.08179 $0.08179 $0.08179 $0.08179 $0.08179 $0.08179 $0.06228 $0.06228 $0.06228

Rate A-60 Units Billed on Rate A-16 Rates
(12) Proxy Customer Charge $96,470 $96,102 $94,922 $95,653 $94,886 $89,144 $93,250 $92,241 $86,875 $89,595 $97,182 $97,666
(13) LIHEAP Enhancement Charge $25,608 $25,511 $25,197 $25,392 $25,188 $23,664 $27,466 $27,169 $25,589 $26,390 $28,625 $28,767
(14) RE Growth Charge $5,964 $5,941 $5,868 $7,652 $7,591 $7,132 $7,460 $7,379 $6,950 $7,168 $7,775 $7,813
(15) Distribution Energy Charge $900,948 $1,081,783 $957,647 $696,056 $650,991 $754,446 $888,942 $804,058 $734,064 $735,644 $642,759 $703,850
(16) Renewable Energy Dist Charge $72,362 $86,886 $76,916 $55,971 $52,347 $60,666 $140,053 $126,679 $115,652 $116,690 $101,956 $111,646
(17) Transmission Charge $569,008 $683,218 $604,818 $440,119 $411,625 $477,040 $562,082 $508,410 $464,152 $547,941 $478,756 $524,259
(18) Nonbypassable Transition Charge ($12,201) ($14,649) ($12,968) ($9,437) ($8,826) ($10,229) ($12,052) ($10,901) ($9,952) $9,825 $8,584 $9,400
(19) Energy Efficiency Program Charge $232,862 $279,602 $247,517 $180,115 $168,454 $195,225 $239,794 $216,896 $198,015 $198,907 $173,792 $190,310
(20) Standard Offer Service Charge $1,467,623 $1,745,721 $1,524,183 $1,050,404 $991,778 $1,147,053 $1,340,539 $1,217,358 $1,119,355 $857,478 $744,574 $819,845
(21) Competitive Supplier Charges $426,584 $524,741 $478,770 $339,668 $304,203 $352,424 $427,577 $389,316 $350,226 $342,208 $303,266 $328,256
(22) Total $3,785,228 $4,514,856 $4,002,870 $2,881,593 $2,698,237 $3,096,565 $3,715,111 $3,378,605 $3,090,926 $2,931,846 $2,587,269 $2,821,812
(23) Proposed Low Income Discount % 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%
(24) Estimated Low Income Discount $567,784 $677,228 $600,431 $432,239 $404,736 $464,485 $557,267 $506,791 $463,639 $439,777 $388,090 $423,272 $5,925,739

(1) per Customer Billing System
(2) per Customer Billing System
(3) Per Company Proposal

(4) - (10) Per Summary of Retail Delivery Rates, R.I.P.U.C. No 2095
(11) Per Summary of Rates - Standard Offer Service, R.I.P.U.C. No 2096
(12) Line (2) x Line (3)
(13) Line (2) x Line (4)
(14) Line (2) x Line (5)
(15) Line (1) (b) x Line (6)
(16) Line (1) (b) x Line (7)
(17) Line (1) (b) x Line (8)
(18) Line (1) (b) x Line (9)
(19) Line (1) (b) x Line (10)
(20) Line (1) (a) x Line (11)
(21) per State of Rhode Island Quarterly Open Access Customer Data by Supplier Reports
(22) sum of Lines (12) through (21)
(23) Per Company Proposal
(24) Line (22) x Line (23)

226



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 4-16

Page 2 of 2
The Narragansett Electric Company

Estimated Low Income Discount Under Current Proposal Based on Test Year Information
Based on all Rate A-60 Customers, Including Those on Competitive Supply, Receiving Standard Offer Service

Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Total
(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m)

kWh Deliveries
(1) Total Rate A-60 (SOS & Comp Supp) 21,035,433 25,257,610 22,359,260 16,270,586 15,217,176 17,635,481 20,779,372 18,795,178 17,159,044 17,236,272 15,059,950 16,491,327 223,296,689

Number of Bills
(2) Rate A-60 35,080 34,946 34,517 34,783 34,504 32,416 33,909 33,542 31,591 32,580 35,339 35,515 408,722

Rate A-16 Rates in Effect
(3) Proxy Customer Charge $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75 $2.75
(4) LIHEAP Enhancement Charge $0.73 $0.73 $0.73 $0.73 $0.73 $0.73 $0.81 $0.81 $0.81 $0.81 $0.81 $0.81
(5) RE Growth Charge $0.17 $0.17 $0.17 $0.22 $0.22 $0.22 $0.22 $0.22 $0.22 $0.22 $0.22 $0.22
(6) Distribution Energy Charge $0.04283 $0.04283 $0.04283 $0.04278 $0.04278 $0.04278 $0.04278 $0.04278 $0.04278 $0.04268 $0.04268 $0.04268
(7) Renewable Energy Dist Charge $0.00344 $0.00344 $0.00344 $0.00344 $0.00344 $0.00344 $0.00674 $0.00674 $0.00674 $0.00677 $0.00677 $0.00677
(8) Transmission Charge $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.02705 $0.03179 $0.03179 $0.03179
(9) Nonbypassable Transition Charge ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) ($0.00058) $0.00057 $0.00057 $0.00057

(10) Energy Efficiency Program Charge $0.01107 $0.01107 $0.01107 $0.01107 $0.01107 $0.01107 $0.01154 $0.01154 $0.01154 $0.01154 $0.01154 $0.01154
(11) Standard Offer Service Charge $0.08679 $0.08679 $0.08679 $0.08179 $0.08179 $0.08179 $0.08179 $0.08179 $0.08179 $0.06228 $0.06228 $0.06228

Rate A-60 Units Billed on Rate A-16 Rates
(12) Proxy Customer Charge $96,470 $96,102 $94,922 $95,653 $94,886 $89,144 $93,250 $92,241 $86,875 $89,595 $97,182 $97,666
(13) LIHEAP Enhancement Charge $25,608 $25,511 $25,197 $25,392 $25,188 $23,664 $27,466 $27,169 $25,589 $26,390 $28,625 $28,767
(14) RE Growth Charge $5,964 $5,941 $5,868 $7,652 $7,591 $7,132 $7,460 $7,379 $6,950 $7,168 $7,775 $7,813
(15) Distribution Energy Charge $900,948 $1,081,783 $957,647 $696,056 $650,991 $754,446 $888,942 $804,058 $734,064 $735,644 $642,759 $703,850
(16) Renewable Energy Dist Charge $72,362 $86,886 $76,916 $55,971 $52,347 $60,666 $140,053 $126,679 $115,652 $116,690 $101,956 $111,646
(17) Transmission Charge $569,008 $683,218 $604,818 $440,119 $411,625 $477,040 $562,082 $508,410 $464,152 $547,941 $478,756 $524,259
(18) Nonbypassable Transition Charge ($12,201) ($14,649) ($12,968) ($9,437) ($8,826) ($10,229) ($12,052) ($10,901) ($9,952) $9,825 $8,584 $9,400
(19) Energy Efficiency Program Charge $232,862 $279,602 $247,517 $180,115 $168,454 $195,225 $239,794 $216,896 $198,015 $198,907 $173,792 $190,310
(20) Standard Offer Service Charge $1,825,665 $2,192,108 $1,940,560 $1,330,771 $1,244,613 $1,442,406 $1,699,545 $1,537,258 $1,403,438 $1,073,475 $937,934 $1,027,080
(21) Total $3,716,686 $4,436,502 $3,940,477 $2,822,292 $2,646,869 $3,039,494 $3,646,540 $3,309,189 $3,024,783 $2,805,635 $2,477,363 $2,700,791
(22) Proposed Low Income Discount % 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%
(23) Estimated Low Income Discount $557,503 $665,475 $591,072 $423,344 $397,030 $455,924 $546,981 $496,378 $453,717 $420,845 $371,604 $405,119 $5,784,992

(1) per Customer Billing System
(2) per Customer Billing System
(3) Per Company Proposal

(4) - (10) Per Summary of Retail Delivery Rates, R.I.P.U.C. No 2095
(11) Per Summary of Rates - Standard Offer Service, R.I.P.U.C. No 2096
(12) Line (2) x Line (3)
(13) Line (2) x Line (4)
(14) Line (2) x Line (5)
(15) Line (1) x Line (6)
(16) Line (1) x Line (7)
(17) Line (1) x Line (8)
(18) Line (1) x Line (9)
(19) Line (1) x Line (10)
(20) Line (1) x Line (11)
(21) sum of Lines (12) through (20)
(22) Per Company Proposal
(23) Line (21) x Line (22)
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The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4770 
Responses to Commission’s Fourth Set of Data Requests 

Issued December 21, 2017  

Prepared by or under the supervision of:  John Isberg 

PUC 4-17 

Request: 

Are there any performance metrics proposed for the non-rate related low income proposals in 
this docket? If so, please explain. 

Response: 

There are no performance metrics proposed for the non-rate related low income proposals in the 
Company’s filing in this docket.  
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The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4770 
Responses to Commission’s Fourth Set of Data Requests 

Issued December 21, 2017  

Prepared by or under the supervision of:  Melissa Little 

PUC 4-18 

Request: 

Please provide the results of any FERC audit completed in the last five years. 

Response: 

FERC did not issue an audit report regarding The Narragansett Electric Company in the last five 
years.  

229



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4770 
Responses to Commission’s Fourth Set of Data Requests 

Issued December 21, 2017  

Prepared by or under the supervision of:  John Gilbert, Daniel DeMauro, and Mukund Ravipaty 

PUC 4-19 

Request: 

Please provide a listing of any software/data systems that are no longer used and useful, but 
which are still being amortized in rates currently. What additional software/data systems will 
become obsolete and no longer used and useful in the Rate Year, but which will still be 
amortized in rates? 

Response: 

In the Company’s last general distribution rate case in Docket No. 4323, the Public Utilities 
Commission approved the Advantage billing system for ongoing recovery after it was replaced 
by the CSS system.  The Advantage billing system was transferred to a regulatory asset account 
from plant-in-service when CSS was placed in service.  The Advantage system regulatory asset 
was fully amortized as of August 2017.  As shown on Schedule MAL-4-GAS, Page 1, there was 
$706,000 of Advantage system amortization in the Test Year, and the Company made an 
adjustment to remove that amount from the cost of service given that recovery of systems costs is 
complete. 

Also, as shown on Schedule MAL-5-GAS, Page 1, the Company has requested the ongoing 
amortization of the Rhode Island AM/FM GIS system of $426,184 in the current rate case.  The 
existing system will be replaced with the implementation of IS Project 4630 - US GIS Gas 
Consolidation to ESRI and ArcFM to consolidate all of the disparate National Grid US gas GIS 
systems to a common ESRI GIS platform.  The consolidation of GIS systems to the ESRI and 
ArcFM platform implements the latest GIS technology at National Grid.  This will also set the 
foundation for future integration of the U.S. gas GIS systems with other U.S. Gas Business 
Enablement applications for work management, scheduling, dispatch, and mobility. 
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The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4770 
Responses to Commission’s Fourth Set of Data Requests 

Issued December 21, 2017  

Prepared by or under the supervision of:  John Gilbert, Daniel DeMauro, and Mukund Ravipaty 

PUC 4-20 

Request: 

Has National Grid considered the use of cloud computing in lieu of Company operated data 
centers? 

Response: 

Yes.  National Grid is adopting a hybrid cloud strategy, which will enable National Grid to locate 
information technology workloads in the most optimal environment.  This will result in 
workloads being distributed across a mixture of public and private cloud environments. 
Traditional data center hosting services will continue to be used for workloads that do not lend 
themselves to either public or private cloud architecture. 

This strategy and approach will provide National Grid with greater flexibility and speed in how 
services are provisioned while utilizing cost optimization opportunities that modern cloud 
architectures provide, such as advanced metering services functionality.  

The cloud architectures also provides increased agility by connecting National Grid to modern, 
highly scalable, and elastic infrastructure, which will enable National Grid to adapt rapidly to 
changes in demand.  The service providers maintain the underlying infrastructure, so the 
infrastructure will always be secure and current from a supportability perspective. 

National Grid has already developed public cloud framework designs for a number of cloud 
vendors (e.g., Azure, AWS).  Some initial workloads have already been established as cloud 
services, and National Grid is applying a structured, methodical approach for the migration of 
additional workloads across National Grid’s hybrid cloud architecture. 

National Grid believes that there is an opportunity to eliminate any bias towards capitalization 
and encourage greater use of software, platform, and infrastructure as a service arrangement 
through the granting of rate base treatment to prepaid lease contracts associated with the above.   
For example, as part of the Reforming the Energy Vision Track 2 proceeding, the New York 
Public Service Commission ruled that utilities may rate-base the expense for leased software 
paid for upfront.  “As utilities evaluate whether to purchase or lease these applications, their 
ability to earn a return on a portion of the lease investment should help to eliminate any capital 
bias that could affect that decision,” the New York Public Service Commission ruled in its 
“Order Adopting a Ratemaking and Utility Revenue Model Policy Framework” (Matter 14-
00581). 
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